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(“body mass index” OR BMI OR overweight OR obesity OR anthropometry OR fatness OR 
“body fatness” OR “abdominal fatness” OR “abdominal obesity” OR “waist circumference” 





(“coronary heart disease” OR “heart disease” OR “ischemic heart disease” OR “ischaemic 
heart disease” OR “coronary artery disease” OR “myocardial infarction” OR “angina 
pectoris” OR “heart failure” OR stroke OR “ischemic stroke” OR “haemorrhagic stroke” OR 
“cerebrovascular disease” OR “cardiovascular disease” OR cancer OR “total cancer” OR 




(“case-control” OR cohort OR cohorts OR prospective OR longitudinal OR retrospective OR 
“follow-up” OR “cross-sectional” OR “hazard ratio” OR “hazard ratios” OR “relative risk” 
OR “relative risks” OR “incidence rate ratio” OR “incidence rate ratios” OR “odds ratios” OR 




(perinatal OR neonatal OR infant OR "case reports"[Publication Type] OR 
"comment"[Publication Type] OR "editorial"[Publication Type] OR "letter"[Publication 





(body mass index/ OR BMI/ OR overweight/ OR obesity/ OR anthropometry/ OR fatness/ OR 
body fatness/ OR abdominal fatness/ OR abdominal obesity/ OR waist circumference/ OR 




(coronary heart disease/ OR heart disease/ OR ischemic heart disease/ OR ischaemic heart 
disease/ OR coronary artery disease/ OR myocardial infarction/ OR angina pectoris/ OR heart 
failure/ OR stroke/ OR ischemic stroke/ OR haemorrhagic stroke/ OR cerebrovascular 
disease/ OR cardiovascular disease/ OR cancer/ OR total cancer/ OR neoplasm/ OR mortality/ 
OR all-cause mortality/ OR total mortality/ OR survival/ OR death/) 
 AND 
 
(case-control OR cohort OR cohorts OR prospective OR longitudinal OR retrospective OR 
follow-up OR cross-sectional OR hazard ratio OR hazard ratios OR relative risk OR relative 
risks OR incidence rate ratio OR incidence rate ratios OR odds ratios OR odds ratio OR 
incidence) 
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Appendix 2: Supplementary tables [posted as supplied by author] 
 
Table A. List of excluded studies and exclusion reason 
 
Exclusion reason Reference  
Abstract  1-37
 




















No confidence intervals 277-282
 
No cut-off points for BMI 283,284
 
No risk estimates 285-343
 
Not original data 344-354
 
Not relevant data 355-369
 
Not relevant outcome 370,371
 




Obese subjects, obesity diagnosis 375-381
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status, alcohol 





Studies of the 
Elderly 
1982-1993 





age ≥65 years: 
3122 deaths 


















Flegal KM et 










































BMI, age 25-59 years, 




BMI, age 25-59 years, 

























Sex, smoking status, 







and ever smokers 
 
 
BMI, age 25-59 years, 
excluded cancer and CVD, 
ever smokers and first 3 years 
of follow-up 
 





BMI, age 60-69 years, 




BMI, age 60-69 years, 
excluded cancer and CVD 
and ever smokers 
 
 
BMI, age 60-69 years, 
excluded cancer and CVD, 
ever smokers and first 3 years 
of follow-up 
 





BMI, age ≥70 years, excluded 




BMI, age ≥70 years, excluded 


























































































BMI, age ≥70 years, excluded 
cancer and CVD, ever 












Mazza A et 










3282 men and 
women, age 




































































Age, COPD, cigarette 
smoking status, duration of 
smoking, alcohol, serum total 
cholesterol, history of CVD, 
arterial hypertension, 
diabetes, serum creatinine 
Simpson JA 



















































































1.2 (1.0, 1.4)  
1.0  
1.0 (0.9, 1.2)  
1.0 (0.9, 1.2)  
1.2 (1.0, 1.4) 
1.2 (1.0, 1.5)  
1.0  
0.9 (0.7, 1.1)  
0.9 (0.8, 1.1)  









Age at attendance, country of 
birth, physical activity, 
alcohol intake, education, 
smoking status, living alone 
(men only), and 
family history of heart attack 
(men only); and stratified by 
“previous history of heart 
attack, angina, diabetes, 
stroke, and cancer 
  































































































Locher JL et 
al, 2007, USA 







983 men and 
women, age 
















Age, sex, race, smoking 
status, comorbidities 














































Gelber RP et 









































































BMI, with prior disease, ever 






















































































Age, alcohol intake, physical 
activity 
 BMI, without prior disease, 
never smokers, excluding first 
















Dolan CM et 









































Age, smoking status (all), 
self-reported health, grip 
strength, nonthiazide diuretic 
use, femoral neck bone 
mineral density 






into Cancer and 
Nutrition 
1992-2000 



































































































Age, smoking status, 
education, alcohol, activity, 
height 






















































































































































Measured  Prevalent 
CVD 
excluded 





































Age, sex, smoking status and 
cigarettes per day, alcohol 
Luchsinger 





– 2003, 6.9 
years 
follow-up 
1372 men and 
women, age 
























Age, sex, education, ethnic 
group, cancer, current 
smoking status, dementia 
 
 




















No BMI, high physical activity 
 
 
BMI, medium physical 
activity 
 



















Age, smoking status, pack-
years of smoking, alcohol, 
education, parental history of 
CHD and cancer 
Kivimaki M 
et al, 2008, 
United 
Kingdom 
Whitehall Study 1967-1970 























































































































et al, 2008, 
India 







age ≥35 years: 












Measured  No First 2 years 
of follow-up 
was excluded 
in a sensitivity 
analysis 




























































































et al, 2008, 
India 







age ≥35 years: 








Measured  No First 2 years 
of follow-up 
was excluded 














BMI, women, excluding first 





BMI, men, excluding first 2 

















































Age, education, religion, 
mother tongue, tobacco 

























































































































3 years of 
follow-up: 486 
deaths 














First 3 years 
of follow-up 
was excluded 
in a sensitivity 
analysis 




BMI, baseline, healthy never 























Age, education, occupation, 
annual family income, 
menopausal status, HRT, 
exercise, alcohol, SFA, 
vegetables and fruits 
 
 

















Measured  No No BMI, all 
 
 














Age, sex, smoking status 













































































































































Age, education, occupation, 
smoking status, pack-years, 
SES, study group, tobacco 
chewing, alcohol, religion 

























































































Self-reported No Excluding 


















































Age, smoking status, 
longstanding illness, 
education 
Moore SC et 

































































































































































Age, menopausal status, 
annual household income, 
education, race/ethnicity, 
smoking status and cigarettes 




















4791 men and 
women, age 
≥65 years:  
2956 deaths 
 

































































































































Age, sex, smoking, drinking, 
heart attack, other heart 
problems, stroke, cancer, 
race, change in weight 
























































Reuser M et 
al, 2009, USA 














age 51-61 and 
≥70 years: 
2354 deaths 





























































Smoking status, education 
Ferrie JE et 









































Castillon P et 
al, 2009, 
Spain 
Spanish Elderly  2000-2001 
– 2007, 5.7 
years 
follow-up 
3536 men and 
women, age 
≥60 years: 659 
deaths 

































Age, sex, education, smoking 
status, alcohol, leisure-time 
physical activity, chronic 
obstructive lung disease, 
cancer, untreated cataracts, 
depression requiring 
treatment, dementia, SF-36 
mental summary component 
Walter S et al, 
2009, 
Netherlands 
Rotterdam Study 1990-1993 




5980 men and 
women, age : 
2388 deaths 
 




l weight loss 




























Age, sex, smoking status, 
pack-years of cigarettes, 
alcohol consumption, alcohol 
in g/d, education, income, 
living situation 













mean age 41.7 
years: 15557 
deaths 














































1.60 (1.42-1.81)  
Age, smoking status 
Wandell PE 



























Age, need of care, heart rate, 
hypertension, low fasting 
blood glucose, diabetes, 



























































cholesterol, smoking status 
and cigarettes per day, SES, 
diabetes, cardiovascular 
disease, chronic obstructive 
pulmonary disease, physical 
inactivity, physical 
appearance 
















70, 78, and 85 
years: NA 
 
NA No  Yes, 
excluding the 
first 1, 3.5 and 
6 years of 
follow-up 
BMI, women, 1990-2008 
 
 
BMI, women, 1996-2008 
 
 
BMI, women, 1998-2008 
 
 
BMI, women, 2001-2008 
 
 
BMI, women, 2005-2008 
 
 
BMI, women, 2006-2008 
 
 
BMI, men, 1990-2008 
 
 
BMI, men, 1996-2008 
 
 
BMI, men, 1998-2008 
 
 

























































Perceived economic hardship, 
self-rated health, physical 
activity, pack-years of 
smoking, activity of daily 
living dependency, 
hypertension, DM, IHD, 
cancer 
  
BMI, men, 2005-2008 
 
 


















Cesari M et 




– 2006, 5.1 
years 
follow-up 
934 men and 
women, age 
≥65 years: 263 
deaths 
 
















Age, sex, site, education, 
mini-mental state examination 
score, center for 
epidemiological studies 
depression scale score, 
physical activity, CHF, CAD, 
hypertension, PAD, 
respiratory disease, 
osteoarthritis, stroke, IL-6, 
CRP, TNF-alpha 









































































Age, muscular strength, SES, 
smoking status, cigarettes per 
day 
Orpana HM 











age ≥25 years: 
1929 deaths 
 




















Age, sex, smoking status, 
































































































































≥35.0 1.48 (1.06-2.06) 
















mean age 56.1 
years: 896 
deaths 








Age, social class, parity, 
history of serious illness 
(IHD, hypertension, stroke, 
venous thromboembolism, 
malignancy, diabetes, asthma, 
bronchitis), pack-years, 
alcohol, physical activity 




















































Age, sex, smoking status, 
education, BMI-related 
symptoms experienced in the 
6 months prior to baseline 
(weight loss and weakness) 












1758 men, age 























Age, smoking status, LDL 
cholesterol 
Odegaard AO 









































BMI, current smokers 







BMI, former smokers 







BMI, never smokers, 





































Age, sex, year of enrollment, 
dialect, education, dietary 
pattern score, physical 
activity, intensity and 
duration of smoking among 
smokers, and durations since 






BMI, current smokers 







BMI, former smokers 







BMI, never smokers, 







BMI, current smokers 
excluding prevalent disease, 






BMI, former smokers 
excluding prevalent disease, 



























































































BMI, never smokers, 
excluding prevalent disease, 




































age ≥15 years: 
1575 deaths 




































Age, marital status, 
urban/rural status, education, 
living arrangement, diabetes, 
hypertension, smoking status, 
physical activity 
















































Age, physical activity, 
cigarette smoking status, 
alcohol, use of vitamins and 
minerals, education (men), 
OC use and HRT (women) 
Lantz PM et 
































Age, sex, race, residence, 
education, inflation-adjusted 
income, smoking status, 
alcohol, physical activity 
Vessey M et 

































Age, parity, social class, 
smoking status and cigarettes 
per day, OC use, total OC use 
months, interval since last  
OC use 





















































Age, physical activity, 
smoking status, comorbidity 
(diabetes, dyspnea, 
hypertension, ischemic heart 
disease antecedent, stroke 
antecedent, number of 
medications used) 











1000 men and 
women, age 
≥65 years: 509 
deaths 
 
Measured  No 
exclusions 













Age, sex, smoking status, 
activities of daily living, 
timed get up and go, social 
activity, cognitive 
impairment, CVD 











































































Age, weight change since age 
20 years, education, marital 
status, cigarette smoking 
status and cigarettes per day, 
alcohol, time spent walking, 
sports and physical exercise, 
history of kidney disease, 
history of liver disease 
 
Models with exclusion of first 
2 year were also adjusted for 





















































Age, examination year, 
hypertension, diabetes, 
hypercholesterolemia, 
smoking status, alcohol, 
physical activity, 
cardiorespiratory fitness 






















Age, occupational class 









































Age, smoking status 
 









– 2006, ~8 
years 
follow-up 
6217 men and 
women, age 
≥55 years: 
1614 deaths  






Age, sex, marital status 








– 2006, 24 
years 
follow-up 





























Age, sex, alcohol, smoking 


























20 years: 3947 
deaths 
























BMI, men, excluding first 3 








BMI, women, excluding first 










































































Age, smoking status, alcohol, 
betel-nut chewing, physical 
activity, income level, 
education 
Boggs DA et 












First 6 years 
excluded in 
sensitivity 






1.89 (1.03-3.44)  
1.36 (0.87-2.14)  
1.02 (0.76-1.39)  
Age, questionnnaire cycle, 
educational level, marital 
status, vigorous physical 





































































1.12 (0.87-1.44)  
1.31 (1.01-1.72)  
1.27 (0.99-1.64)  
1.51 (1.13-2.02)  
2.19 (1.62-2.95) 
1.86 (0.67-5.21)  
2.29 (1.22-4.31)  
1.41 (0.94-2.12)  
1.00  
1.06 (0.76-1.48)  
1.15 (0.81-1.63)  
1.04 (0.75-1.45)  
1.43 (0.98-2.09)  
2.04 (1.37-3.04) 
1.51 (0.85-2.71)  
1.06 (0.68-1.65)  
0.90 (0.66-1.23)  
1.00  
0.68 (0.52-0.89)  
0.67 (0.49-0.91)  
0.85 (0.65-1.12)  













and 65 men, 
age ≥90 years: 
89/44 deaths 


























cancer, diabetes, respiratory 
disease, infectious disease), 
MMSE score, functional 
status, smoking status, 
alcohol 












age ≥65 years: 
11093 deaths 



































Age, smoking status, 
education, proxy response, 
chronic health conditions 
(COPD, rheumatoid arthritis, 
dementia, mental retardation, 
Alzheimer, Parkinson 














6554 men, age 
40-59 years: 
5590 deaths 








Age, location, father status, 
mother status, SES, physical 
activity, cigarettes per day, 
arm circumference, mean 
blood pressure, heart rate, 
serum cholesterol, FEV1, 
ECG abnormalities 
Cohen-









- NA, 20 
years 
follow-up 












Age, sex, origin, education, 
additional income, had 
children 
Niedhammer 




































Age, sex, SES, smoking 
status, alcohol, biomechanical 
exposure, physical exposure, 
temporary contract, social 
support 
Hotchkiss JW 























2 years: 185 
deaths 














BMI, excluding prevalent 
cancer and CVD 
 
 
BMI, excluding prevalent 
cancer and CVD and ever 
smokers 
 
BMI, excluding prevalent 
cancer and CVD, ever 


































Age, sex, smoking status, 
alcohol, survey year 
Mehta NK et 





















Sex, cigarette smoking status 
and packs per day, education 
deaths ≥35.0 1.85 (1.27-2.69) 
Heir T et al, 
2011, Norway 
Norwegian 








59 years: 746 
deaths 
 


































BMI, non-smokers (former 
and never), CVD mortality 
 
BMI, non-smokers, non-CVD 
mortality 
 
BMI, smokers, CVD 
mortality  
 









































Living Status of 





4191 men and 
women, age 
≥53 years: 566 
deaths 
Self-reported No No BMI, age 53-64 years 
 
 
BMI, age 65-74 years 
 
 



















Age, sex, exercise, smoking 
status 











1037 men and 
women, age 
70 years: 630 
deaths 







Male gender, waist 
circumference, low physical 
activity, marital status, 
smoking status, education, 
Gothenburg  birth cohort 
Bessonova L 


























































Age, race/ ethnicity, HRT, 
physical activity, diabetes, 
hypertension, heart attack, 
stroke, any cancer, alcohol, 
smoking status, fat, weight 
change from age 18 to 
baseline 










1471 men and 
1476 women, 
age 20 years: 
332 deaths 



























education, smoking status 











age ≥20 years: 
5345 deaths  

































































Age, age squared, smoking 
status 









et al, 2012, 
Brazil 
Bambui Cohort 




1450 men and 
women, age 
≥60 years: 521 
deaths 









Age, sex, Chagas disease, 
current smoking, serum B-
type natriuretic peptide, major 
ECG abnormalities, SBP, 
total cholesterol, diabetes, 
serum creatinine, physical 




MV et al, 
2012, Spain 





1008 men and 
women, age 


























































































comorbidity, activity of daily 
living disability, smoking 
status, physical activity, 
education 



























Self-reported Cancer, heart 
disease 
Exclusion of 
first 3 years 
in sensitivity 
analyses 







BMI, excluding baseline 













BMI, further excluding deaths 






























































Age, ethnicity, alcohol, 
smoking status, average 
number of cigarettes, squared 
average number of cigarettes, 
number of years smoked, 
number of years since 
quitting, interactions between 
ethnicity and smoking status, 
average number of cigarettes, 
squared average number of 
cigarettes and number of 
years smoked 







BMI, excluding baseline 













BMI, further excluding deaths 






BMI, men, healthy never 
smokers (excluding first 3 









































































       BMI, men, healthy never 
smokers (excluding first 3 























smokers (excluding first 3 





BMI, men, healthy never 
smokers (excluding first 3 





BMI, men, healthy never 






BMI, women, healthy never 
smokers (excluding first 3 





BMI, women, healthy never 
smokers (excluding first 3 





BMI, women, healthy never 
smokers (excluding first 3 





BMI, women, healthy never 




























































































BMI, women, healthy never 































































0.84 (0.41-1.72)  
1.00  
0.99 (0.83-1.18)  
1.16 (0.94-1.45)  
1.41 (0.97-2.05) 
1.80 (1.07-3.03)  
1.00  
1.16 (0.92-1.46)  
1.47 (1.12-1.93)  
1.85 (1.33-2.56) 
Age, exam year, smoking 
status, alcohol, education 
 















Self-reported Prevalent cancer 
or heart disease 






















































Age, sex, education, marital 
status, smoking status, 
cigarettes per day, physical 
activity, alcohol, menopausal 
hormone therapy 
Fontaine KR 






























































































































Study on Aging 
(SALSA) 
1998-1999 
– 2006, 9 
years 
follow-up 






























































Age, sex, race/ethnicity, 
education, income, health 
insurance, residence, census 
region, smoking status 
De Hollander 









- 1999, 10 
years 
follow-up 


























Age, sex, smoking status, 
education 
Chen Z et al, 
2012, China 
45 Areas of 
China 
1990-1991 




































Age, area, smoking status, 
alcohol, education 
























Age, nationality, alcohol, 
smoking status 




















Age, smoking status, alcohol, 
regular exercise, sleep hours, 
education, hypertension, 
diabetes 
Cohen SS et 















































































Age, education, income, 
source, cigarette smoking 






















































































Age, smoking status, alcohol, 
physical activity 
Dobson A et 
al, 2012, 
Australia 






6053 men, age 
71-79 years: 
2290 deaths 









Age, smoking status, alcohol, 
physical activity 
Hotchkiss JW 















Measured  Subjects with 



































Age, smoking status, alcohol, 
year of survey 
















































6502 men, age 
22 years:  507 
deaths 








Cognitive test score, 
education 





















Age, sex, current smoking, 
SBP, diabetes 
Masters RK 






































Age, education, income, 
marital status, region of 
residence, race/ ethnicity 






































BMI, never smokers, age 18-














BMI, never smokers, age 45-



































































BMI, never smokers, age 65-














BMI, never smokers, age 18-














BMI, never smokers, age 45-



































































































BMI, never smokers, age 65-














BMI, never smokers, age 18-
44 years, excluding first 5 
years of follow-up 
 
 










BMI, never smokers, age 45-
64 years, excluding first 5 
years of follow-up 
 
 































































































BMI, never smokers, age 65-
99 years, excluding first 5 
years of follow-up 
 
 










BMI, never smokers, age 18-
44 years, all subjects 
(including poor and fair 
health at baseline) 
 










BMI, never smokers, age 45-
64 years, all subjects 
(including poor and fair 


































































































BMI, never smokers, age 65-
99 years, all subjects 
(including poor and fair 
health at baseline) 
 























































































Age, sex, occupational 
position, physical activity, 
smoking status, alcohol, fruit 
and vegetable consumption, 
marital status, ethnicity 









675 men and 
women, age 
















Gender, smoking status, 
alcohol, current outpatient, 
SBP, serum glucose, total 
cholesterol 



















Age, sex, education, 
multimorbidity, BMI change, 
age X BMI change interaction 
Stenholm S  





3594 men and 
women, age 










Age, sex, education, smoking 
status, alcohol use, physical 





























activity, handgrip strength 
Singh PN et 








































































Age, smoking status, 
vegetarian diet, vigorous 
physical activity 
Ghaem 











2216 men and 
women, age 
≥49 years: 599 
deaths 
 
Measured  No No  
 























Age, sex, smoking status, pre-
existing disease 
(hypertension, diabetes, 
angina, acute myocardial 
infarction, stroke, cancer) 



































BMI, non-hispanic black, 



















Age, education, marital status, 
smoking status, pack-years, 





Healthy men and women who 
never smoked or quit ≥5 years 












BMI, non-hispanic white, 
healthy men who never 












BMI, non-hispanic black, 
healthy women who never 












BMI, non-hispanic white, 
healthy women who never 























































































ago: age, education marital 
status, remote former 
smoking, previous-pack-




















































































Age, smoking status, 
education, participant’s 
cohort of the WHI 
Buys DR et 




Study of Aging 
1999-2001 




1000 men and 
women, age 
















Age, life-space, marital status, 
social support, comorbidity 
score, rural versus urban 
residence, race, gender, 
education 
Ford DW et 







2995 men and 
women, age 
≥74 years: 360 
deaths 
 










Age, sex, smoking status, 
weight gain, weight loss 
Joshy G et al, 
2014, 
Australia 
The 45 and Up 
Study 
2006-2008 
















CVD, cancer First 2 
years of 
follow-up 



























Age, region of residence, 
household income, education, 
alcohol intake, health 
insurance 
 
















Patel AV et 









and black men 
and women, 



















No  BMI, white smokers with 

















BMI, white never smoker 








BMI, white never smoker 
















































































Age, race, education, physical 
activity, alcohol, marital 
status, aspirin use, fat 
consumption, vegetable 
consumption, and among ever 
smokers: smoking status, 
cigarettes per day, years since 
quitting 
+ analyses with prevalent 
disease further adjusted for 
cancer, heart disease, stroke, 
emphysema, chronic 
bronchitis, asthma 
BMI, black smokers with 















BMI, black never smoker 







BMI, black never smoker 







BMI, white smokers with 






































































































BMI, white never smoker 








BMI, white never smoker 








BMI, black smokers with 







































































































BMI, black never smoker 








BMI, black never smoker 


















































– NA, 7 
years 
follow-up 
2000 men and 
women, age 
≥65 years: 473 
deaths 
Measured  No  Excluded 













Age, sex, diabetes, stroke, 
cognitive decline score 
Liu Y et al, 
2014, China 

















Age, sex, average income, 
education, alcohol, history of 
MI, stroke, cancer 






Program 1A, the 
SOMIPOPS 





















































Age, age squared, study 
waves, smoking status, sports 
frequency, healthy eating, 
education 
Clark DO et 




– 2011, 10 
1197 Yoruba 
Nigerian and 
Measured No First year 
of follow-


















































age ≥65 years: 
3842 deaths 










Age, sex, marital status, 
education, smoking status, 
alcohol, exercise 




















Age, sex, education, cigarette 
smoking status 
Lee Y et al, 
2014, Korea 
Living Profiles 








age ≥60 years: 
832 deaths 








Age, sex, marital status, 
education, household income, 
comorbidity, cognitive 
impairment, smoking status, 
alcohol, nutritional risk 







































Age, sex, marital status, 
occupation, education, 
alcohol drinking, smoking 
status 
Kokkinos P et 









mean age 58.4 
years: 5070 
deaths 
Measured  Implanted 
pacemakers, left 
bundle branch 

































Age, METs achieved, blood 
pressure, race, cardiovascular 
disease including heart 
failure, hypertension, type 2 
diabetes, dyslipidemia, 
smoking status, muscle-
wasting diseases, alcohol, 
drug abuse, beta-blockers, 
calcium-channel blockers, 
diuretics, angiotensin-
converting enzyme inhibitors, 
angiotensin 2 receptor 
blockers, aspirin, lipid-
lowering agents, 
hypoglycemic agents, year of 
entry into the study 




and Ageing in 
Men Project 
2005-2007 
- 2013, 6.7 
years 
follow-up 
1705 men, age 
70-97 years: 
461 deaths 








Age, smoking status, alcohol 
consumption, myocardial 
infarction, congestive heart 
failure, cancer, depressive 
symptoms, IADL disability, 
ADL disability, chair stands, 
white blood cell count, 
haemoglobin albumin 
Yiengprugsa


















































Age, sex, monthly income, 
paid work hours, rural-urban 
residence, self-assessed health 
at baseline, smoking status, 
alcohol drinking status, 
physical activity 





Study on Health 
and Aging 
2005-2006 
– 2011, 6 
years 
follow-up 
1000 men and 
women, age 
≥65 years: 222 
deaths 








Age, sex, alcohol, smoking 
status, exercise 






























– 2010, 6.5 
years 
follow-up 
1527 men and 
women, age 
≥75 years: 621 
deaths 
Measured  Prevalent 
cancers 
excluded 








Age, sex, marital status, years 
of education, childhood SES, 
occupation, income, diabetes, 
heart disease, lung disease, 
stroke, arthritis, depressive 
symptoms, alcohol, smoking 
status, physical activity, 
cognitive function, activities 
of daily living, frailty, 
nutritional status, year of 
entry into the study 









– NA, 5 
years 
follow-up 
832 men and 
women, age 
85, 90 and 95 
years: NA 









































Age, sex, marital status, 
education, smoking status, 
comorbidities 
Qizilbash N 













age ≥40 years: 
262095 deaths 
Measured  Dementia cases 
excluded 









































Measured  Exclusions of 
subjects with 














































































Age, smoking status, known 
pre-existing illness either 




































































































































































































































































































































































































































































































































































































































































































































































































































BMI, women, age 18-44 



































































































BMI, women, age 65-99 






BMI, women, age 18-44 






BMI, women, age 45-64 






BMI, women, age 65-99 
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BMI, women, age 45-64 



























































































BMI, women, age 65-99 







































mean age 60 
years: 672341 
deaths  





























































































Sex, Index eGFR, race, 
marital status, income, 
Charlson Comorbidity Index, 
cerebrovascular disease, 
congestive heart failure, 
peripheral artery disease, 
malignancies, liver disease, 
rheumatoid disease, lung 
disease, Aids, depression, 
cardiovascular disease, statin 
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(Health and 
Living Status of 

























Age, sex, education, ethnicity, 
smoking status, spouse status, 
alcohol drinking status 































































Age, smoking status, alcohol 
intake, fruit and vegetables, 
occupation, education, health 
insurance status, known 
diseases, hypertension 
Ponce-Garcia 








1248 men and 
women, age 
≥18 years: 135 
deaths 






Age, sex, diabetes, 
hypertension, smoking status, 
personal history of CVD, 
hypercholesterolemia, HDL-
cholesterol/triglycerides ratio 














age ≥65 years: 
857 deaths 

























Age, marital status, self-rated 
health, present illness 






– 2012, 40 
years 
follow-up 
















Age, smoking status, blood 
pressure 






































































































































Age, smoking status, type of 
subject (ambulatory versus 
hospitalized), calendar time 
Mirbolouk M 








1199 men and 
women, age 
≥65 years: 239 
deaths 
Measured  No No  BMI, without metabolic 
syndrome 
 














Age, sex, smoking status, 
total cholesterol, lipid 
lowering drugs 
Cao B et al, 
2015, USA 




– NA, NA 
8678 men and 
women, age 
≥50 years: NA 


























Age, sex, race/ethnicity, 
education, household income, 
physical activity, previous 
chronic diseases (diabetes, 
cancer, lung disease, heart 
problem, stroke), self-
reported health 
ADL; activity of daily living, BMI; body mass index, CAD; coronary artery disease, CHD; coronary heart disease, CVD; cardiovascular disease, COPD; 
chronic obstructive pulmonary disease, CRP; C-reactive protein, DM; diabetes mellitus, ECG; electrocardiography, eGFR; estimated glomerular filtration rate, 
E%; energy percentage, FEV1; forced expiratory volume in 1 second, FH; family history, HDL; high-density lipoprotein, HRT; hormone replacement therapy, 
IADL; instrumental activities of daily living, IHD; ischemic heart disease, IL-6; interleukin-6, kg; kilogram, LDL; low-density lipoprotein, MET; metabolic 
equivalent tasks, metsyn; metabolic syndrome, MI; myocardial infarction, MMSE; mini-mental state examination, NA: not available, OC use; oral 
contraceptive use, PAD; peripheral artery disease, PH; parental history, SBP; systolic blood pressure, SES; socio-economic status, SFA; saturated fatty acids, 
TG; triglycerides, TNF-alpha; tumor necrosis factor alpha, WHI; Women’s Health Initiative, WHR; waist-to-hip ratio 
Table C: Subgroup analyses of BMI and all cause mortality in never smokers, per 5 units 
increase in BMI 
 
 BMI 
 n RR (95% CI) I2 (%) Ph1 Ph2 
All studies 44 1.18 (1.15 to 1.21) 95.5 <0.0001  
Sex      
    Men  30 1.21 (1.16 to 1.27) 92.7 <0.0001 0.12/ 
0.40 
    Women 28 1.17 (1.14 to 1.21) 94.9 <0.0001 
    Men and women 7 1.11 (1.03 to 1.20) 91.9 <0.0001 
Assessment of weight/height      
    Measured  23 1.14 (1.07 to 1.20) 95.5 <0.0001 0.14 
    Self-reported 20 1.22 (1.19 to 1.25) 91.4 <0.0001 
    Measured and self-reported 1 1.32 (1.07 to 1.62) NC NC 
    Unclear  0    
Duration of follow-up      
     <5 years follow-up 1 1.21 (1.14 to 1.28) NC NC 0.02 
    5-<10 11 1.11 (0.94 to 1.30) 96.6 <0.0001 
    10-<15 18 1.18 (1.14 to 1.22) 94.7 <0.0001 
    15-<20 4 1.24 (1.09 to 1.40) 86.6 <0.0001 
    20-<25 2 1.30 (1.19 to 1.42) 92.8 <0.0001 
    ≥25 7 1.25 (1.20 to 1.30) 61.5 0.02 
Geographic location       
    Europe 11 1.18 (1.11 to 1.25) 81.9 <0.0001 0.90 
    North-America 20 1.21 (1.17 to 1.24) 92.3 <0.0001 
    Australia 2 1.19 (1.11 to 1.27) 18.0 0.27 
    Asia 11 1.17 (1.05 to 1.29) 96.8 <0.0001 
Number of deaths      
    <500 11 1.14 (1.01 to 1.28) 77.7 <0.0001 0.70 
    500-<1000 5 1.24 (1.13 to 1.36) 58.1 0.05 
    1000-<5000 15 1.19 (1.08 to 1.31) 97.2 <0.0001 
    5000-<10000 3 1.22 (1.13 to 1.33) 94.6 <0.0001 
    ≥10000 6 1.18 (1.13 to 1.22) 98.2 <0.0001 
Study quality      
    0-3 0    0.73 
    4-6 13 1.20 (1.14 to 1.26) 86.9 <0.0001 
    7-9 31 1.17 (1.13 to 1.21) 96.3 <0.0001 
 
Adjustment for confounders 
Age  Yes  43 1.18 (1.15 to 1.21) 94.6 <0.0001 0.65 
No  1 1.11 (1.10 to 1.13)   
Education Yes  16 1.16 (1.10 to 1.23) 97.1 <0.0001 0.62 
No  28 1.19 (1.15 to 1.23) 93.2 <0.0001 
Alcohol  Yes  22 1.17 (1.14 to 1.21) 91.0 <0.0001 0.70 
No  21 1.19 (1.13 to 1.25) 96.8 <0.0001 
Physical activity  Yes  16 1.21 (1.17 to 1.25) 88.3 <0.0001 0.30 
No  28 1.16 (1.11 to 1.21) 96.4 <0.0001 
Height  Yes  2 1.26 (1.22 to 1.31) 49.5 0.16 0.46 
No  42 1.17 (1.14 to 1.21) 95.4 <0.0001 
Waist circumference or waist-to-hip 
ratio 
Yes  0    NC 
No  44 1.18 (1.15 to 1.21) 95.5 <0.0001 
Dietary pattern Yes  3 1.17 (1.13 to 1.22) 0 0.84 0.93 
No  41 1.18 (1.15 to 1.21) 95.6 <0.0001 
Fat intake Yes  3 1.19 (1.11 to 1.28) 87.4 <0.0001 0.66 
No  41 1.18 (1.14 to 1.22) 95.5 <0.0001 
Fruit, vegetables Yes 2 1.29 (1.08 to 1.52) 72.4 0.06 0.39 
No  42 1.18 (1.14 to 1.22) 95.4 <0.0001 
Adjustment for potential intermediates  
Diabetes Yes  2 0.99 (0.76 to 1.29) 89.6 0.002 0.10 
No  42 1.19 (1.15 to 1.22) 95.4 <0.0001 
Hypertension Yes  2 0.99 (0.76 to 1.29) 89.6 0.002 0.10 
No  42 1.19 (1.15 to 1.22) 95.4 <0.0001 
Cholesterol Yes  1 0.85 (0.72 to 1.01) NC NC 0.04 
No  43 1.18 (1.15 to 1.22) 95.3 <0.0001 
Studies with adjustment for age, smoking, alcohol, and physical activity and without adjustment for 
prevalent disease or intermediate factors 
Adjustment for main confounders, but 
not for intermediates 
Yes  9 1.23 (1.16 to 1.31) 90.2 <0.0001 0.35 
No  35 1.16 (1.13 to 1.20) 95.7 <0.0001 
Studies with adjustment for 
main confounders, but not 
intermediates, stratified by 
duration of follow-up  
<10 
years 
Yes  3 1.29 (1.20 to 1.38) 30.3 0.24 0.10 
No  9 1.05 (0.89 to 1.23) 95.5 <0.0001 
10-
<15 
Yes  5 1.17 (1.08 to 1.27) 91.5 <0.0001 0.93 
No  13 1.18 (1.13 to 1.23) 95.5 <0.0001 
≥15 Yes  1 1.36 (1.13 to 1.41) NC NC 0.22 
No  12 1.24 (1.19 to 1.28) 87.6 <0.0001 
n=number of risk estimates, the number of risk estimates does not always add up to the total because 
of missing information in some studies 
RR=relative risk, CI=confidence interval 
Ph1=p for heterogeneity within each subgroup 



































Table D: Body mass index and all cause mortality, all participants and never smokers, stratified by sex, nonlinear dose-response 







men and women 







men and women 
n 44 29 28 7 198 103 92 74 
BMI RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 
15 2.01 (1.80 to 2.24) 2.65 (2.28 to 3.08) 1.72 (1.49 to 1.98)  2.24 (2.15 to 2.34) 2.50 (2.34 to 2.67) 2.05 (1.89 to 2.22)  
16 1.66 (1.51 to 1.83) 2.05 (1.80 to 2.33) 1.48 (1.31 to 1.67) 1.40 (1.21 to 1.62)1 1.83 (1.77 to 1.91) 1.98 (1.87 to 2.10) 1.71 (1.60 to 1.84) 1.59 (1.54 to 1.65)1 
17.5 1.35 (1.25 to 1.45) 1.54 (1.39 to 1.70) 1.25 (1.13 to 1.37) 1.30 (1.15 to 1.47) 1.47 (1.43 to 1.51) 1.54 (1.47 to 1.61) 1.41 (1.33 to 1.49) 1.45 (1.41 to 1.50) 
20 1.10 (1.05 to 1.14) 1.15 (1.09 to 1.21) 1.06 (1.01 to 1.12) 1.09 (1.03 to 1.16) 1.15 (1.13 to 1.17) 1.17 (1.14 to 1.20) 1.13 (1.10 to 1.17) 1.16 (1.14 to 1.18) 
22 1.01 (1.00 to 1.03) 1.02 (1.01 to 1.04) 1.01 (0.99 to 1.02) 1.02 (1.00 to 1.04) 1.03 (1.02 to 1.04) 1.03 (1.02 to 1.04) 1.03 (1.02 to 1.04) 1.04 (1.03 to 1.04) 
23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
24 1.00 (0.98 to 1.01) 0.99 (0.97 to 1.01) 1.00 (0.99 to 1.02) 0.99 (0.97 to 1.01) 0.98 (0.97 to 0.99) 0.98 (0.97 to 0.99) 0.98 (0.97 to 0.99) 0.97 (0.96 to 0.98) 
25 1.01 (0.98 to 1.03) 1.00 (0.96 to 1.03) 1.02 (0.98 to 1.05) 0.99 (0.96 to 1.03) 0.97 (0.96 to 0.98) 0.97 (0.96 to 0.99) 0.97 (0.95 to 0.99) 0.96 (0.95 to 0.97) 
27.5 1.07 (1.01 to 1.14) 1.07 (0.99 to 1.16) 1.09 (1.01 to 1.18) 1.03 (0.95 to 1.12) 0.98 (0.96 to 1.01) 1.00 (0.96 to 1.03) 0.99 (0.94 to 1.03) 0.96 (0.93 to 0.98) 
30 1.20 (1.09 to 1.32) 1.23 (1.08 to 1.39) 1.21 (1.07 to 1.37) 1.12 (0.98 to 1.27) 1.04 (1.00 to 1.08) 1.08 (1.02 to 1.14) 1.04 (0.97 to 1.12) 1.00 (0.97 to 1.04) 
32.5 1.39 (1.22 to 1.58) 1.48 (1.24 to 1.75) 1.39 (1.18 to 1.64) 1.25 (1.05 to 1.49) 1.14 (1.09 to 1.20) 1.21 (1.12 to 1.31) 1.13 (1.03 to 1.25) 1.09 (1.04 to 1.15) 
35 1.65 (1.40 to 1.94) 1.85 (1.49 to 2.30) 1.63 (1.32 to 2.01) 1.44 (1.15 to 1.80) 1.29 (1.21 to 1.37) 1.41 (1.28 to 1.55) 1.26 (1.12 to 1.42) 1.24 (1.16 to 1.31) 
37.5 2.02 (1.66 to 2.46) 2.39 (1.84 to 3.11) 1.96 (1.52 to 2.53) 1.69 (1.29 to 2.22) 1.49 (1.37 to 1.61) 1.68 (1.49 to 1.89) 1.44 (1.24 to 1.66) 1.44 (1.34 to 1.55) 
40 2.50 (1.98 to 3.15) 3.16 (2.32 to 4.30) 2.38 (1.77 to 3.21) 2.03 (1.47 to 2.80) 1.74 (1.59 to 1.91) 2.03 (1.77 to 2.34) 1.66 (1.40 to 1.97) 1.72 (1.58 to 1.88) 
42.5 3.16 (2.42 to 4.12) 4.26 (2.99 to 6.07) 2.93 (2.09 to 4.12) 2.47 (1.70 to 3.59) 2.07 (1.86 to 2.30) 2.52 (2.15 to 2.95) 1.94 (1.59 to 2.35) 2.10 (1.90 to 2.32) 
45 4.02 (2.98 to 5.43) 5.84 (3.92 to 8.71) 3.66 (2.49 to 5.39) 3.05 (1.99 to 4.68) 2.49 (2.22 to 2.81) 3.16 (2.64 to 3.78) 2.29 (1.84 to 2.85) 2.62 (2.34 to 2.93) 
1
 Lowest value was a BMI of 16.75 
Table E: Body mass index and all cause mortality in never smokers, stratified by duration of follow-up, nonlinear dose-response 
 All  <10 years 10-<15 years 15-<20 years 20-<25 years ≥25 years ≥20 years 
n 44 9 15 4 2 8 10 
BMI RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 
15 2.01 (1.80 to 2.24) 1.63 (1.32 to 2.01)      
16 1.66 (1.51 to 1.83) 1.43 (1.21 to 1.70) 1.92 (1.68 to 2.19)1 1.73 (1.29 to 2.31)2 1.22 (0.77 to 1.95) 1.10 (0.99 to 1.23)3 1.16 (1.04 to 1.30) 
17.5 1.35 (1.25 to 1.45) 1.24 (1.10 to 1.41) 1.54 (1.38 to 1.71) 1.44 (1.16 to 1.81) 1.09 (0.76 to 1.58) 1.06 (0.96 to 1.16) 1.06 (0.97 to 1.16) 
20 1.10 (1.05 to 1.14) 1.07 (1.00 to 1.14) 1.15 (1.09 to 1.22) 1.04 (0.97 to 1.11) 1.00 (0.82 to 1.21) 0.99 (0.94 to 1.04) 0.99 (0.94 to 1.03) 
22 1.01 (1.00 to 1.03) 1.01 (0.99 to 1.03) 1.03 (1.01 to 1.05) 0.99 (0.97 to 1.00) 0.99 (0.93 to 1.05) 0.99 (0.97 to 1.00) 0.99 (0.97 to 1.00) 
23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
24 1.00 (0.98 to 1.01) 1.00 (0.98 to 1.02) 0.99 (0.97 to 1.01) 1.03 (1.02 to 1.04) 1.02 (0.96 to 1.10) 1.02 (1.01 to 1.04) 1.02 (1.01 to 1.04) 
25 1.01 (0.98 to 1.03) 1.01 (0.97 to 1.05) 0.99 (0.95 to 1.03) 1.08 (1.07 to 1.09) 1.06 (0.92 to 1.21) 1.06 (1.02 to 1.09) 1.06 (1.02 to 1.09) 
27.5 1.07 (1.01 to 1.14) 1.06 (0.98 to 1.15) 1.04 (0.96 to 1.14) 1.26 (1.25 to 1.27) 1.17 (0.87 to 1.58) 1.17 (1.08 to 1.26) 1.17 (1.09 to 1.26) 
30 1.20 (1.09 to 1.32) 1.16 (1.02 to 1.32) 1.17 (1.02 to 1.34) 1.51 (1.50 to 1.52) 1.35 (0.86 to 2.13) 1.33 (1.18 to 1.50) 1.33 (1.19 to 1.49) 
32.5 1.39 (1.22 to 1.58) 1.31 (1.10 to 1.56) 1.37 (1.14 to 1.64) 1.84 (1.80 to 1.88) 1.60 (0.86 to 2.96) 1.55 (1.32 to 1.83) 1.55 (1.34 to 1.81) 
35 1.65 (1.40 to 1.94) 1.52 (1.21 to 1.91) 1.66 (1.32 to 2.09) 2.23 (2.16 to 2.32) 1.93 (0.89 to 4.20) 1.85 (1.51 to 2.26) 1.85 (1.53 to 2.23) 
37.5 2.02 (1.66 to 2.46) 1.80 (1.36 to 2.38) 2.07 (1.57 to 2.74) 2.71 (2.59 to 2.82) 2.37 (0.92 to 6.06) 2.23 (1.74 to 2.84) 2.23 (1.77 to 2.80) 
40 2.50 (1.98 to 3.15) 2.17 (1.56 to 3.03) 2.66 (1.92 to 3.68) 3.26 (3.12 to 3.41) 2.96 (0.98 to 8.94) 2.71 (2.03 to 3.62) 2.73 (2.08 to 3.57) 
42.5 3.16 (2.42 to 4.12) 2.66 (1.80 to 3.93) 3.45 (2.38 to 5.01) 3.89 (3.74 to 4.04) 3.72 (1.05 to 13.12) 3.34 (2.40 to 4.64) 3.36 (2.47 to 4.58) 
45 4.02 (2.98 to 5.43) 3.30 (2.10 to 5.18) 4.58 (3.01 to 6.99) 4.60 (4.48 to 4.73) 4.73 (1.13 to 19.77) 4.16 (2.86 to 6.05) 4.18 (2.95 to 5.92) 
1
 Lowest value was a BMI of 16.3 
2
 Lowest value was a BMI of 16.7 
3
 Lowest value was a BMI of 16.75 
 
Because there was only one study with a duration <5 years the categories <5 and 5-<10 years were collapsed and the same was done for the categories of 20-
<25 and ≥25 years of follow-up. n=number of risk estimates, the number of risk estimates does not add up to the total because some studies were excluded 
because the model did not converge, and one because the duration of follow-up was not reported.  
 
Table F: Subgroup analyses of BMI and all cause mortality in all participants, per 5 units 
increase in BMI 
 
 BMI 
 n RR (95% CI) I2 (%) Ph1 Ph2 
All studies 198 1.05 (1.04 to 1.07) 97.1 <0.0001  
Sex      
    Men  101 1.07 (1.05 to 1.09) 93.0 <0.0001 0.01/0.47 
    Women 91 1.09 (1.08 to 1.11) 92.2 <0.0001 
    Men and women 76 1.00 (0.97 to 1.03) 96.1 <0.0001 
Assessment of weight/height      
    Measured  115 1.05 (1.03 to 1.07) 96.4 <0.0001 0.09 
    Self-reported 60 1.08 (1.06 to 1.10) 94.0 <0.0001 
    Measured and self-reported 4 1.07 (0.97 to 1.17) 93.2 <0.0001 
    Unclear  19 0.97 (0.90 to 1.05) 95.3 <0.0001 
Duration of follow-up      
    <5 years follow-up 15 0.90 (0.83 to 0.97) 90.1 <0.0001 <0.0001 
    5-<10 53 1.00 (0.96 to 1.04) 97.2 <0.0001 
    10-<15 66 1.07 (1.05 to 1.08) 91.8 <0.0001 
    15-<20 27 1.09 (1.05 to 1.13) 87.9 <0.0001 
    20-<25 15 1.12 (1.08 to 1.17) 91.7 <0.0001 
    ≥25 22 1.15 (1.11 to 1.19) 90.0 <0.0001 
Geographic location       
    Europe 69 1.07 (1.04 to 1.09) 97.2 <0.0001 0.04 
    North America 67 1.07 (1.05 to 1.10) 98.1 <0.0001 
    South America 3 0.92 (0.88 to 0.97) 0 0.55 
    Australia 9 0.99 (0.91 to 1.07) 74.9 <0.0001 
    Asia 49 1.01 (0.97 to 1.05) 92.6 <0.0001 
    Pacific  1 0.88 (0.79 to 1.00)   
Number of cases      
    <500 41 0.95 (0.90 to 1.01) 74.3 <0.0001 <0.0001 
    500-<1000 39 1.04 (1.00 to 1.09) 84.3 <0.0001 
    1000-<5000 74 1.05 (1.03 to 1.08) 92.6 <0.0001 
    5000-<10000 16 1.08 (1.04 to 1.12) 94.1 <0.0001 
    10000-<20000 15 1.13 (1.08 to 1.18) 97.1 <0.0001 
    ≥20000 10 1.11 (1.06 to 1.17) 99.8 <0.0001 
Study quality      
    0-3 0    0.03 
    4-6 66 1.02 (0.99 to 1.04) 97.7 <0.0001 
    7-9 132 1.07 (1.06 to 1.09) 94.1 <0.0001 
 
Adjustment for confounders 
Age  Yes  186 1.06 (1.04 to 1.07) 96.2 <0.0001 0.17 
No  12 0.98 (0.88 to 1.09) 95.1 <0.0001 
Education Yes  74 1.05 (1.03 to 1.06) 94.7 <0.0001 0.51 
No  124 1.06 (1.04 to 1.08) 97.6 <0.0001 
Socio-economic status Yes  14 1.05 (0.95 to 1.16) 96.4 <0.0001 0.99 
No  184 1.06 (1.04 to 1.07) 96.2 <0.0001 
Alcohol  
 
Yes  78 1.05 (1.03 to 1.07) 94.7 <0.0001 0.95 
No  120 1.05 (1.03 to 1.07) 97.7 <0.0001 
Smoking status Yes  150 1.06 (1.05 to 1.08) 93.5 <0.0001 0.40 
No  47 1.03 (1.00 to 1.06) 98.9 <0.0001 
Cigarettes per day Yes  30 1.16 (1.13 to 1.19) 91.9 <0.0001 <0.0001 
No  168 1.03 (1.02 to 1.05) 97.2 <0.0001 
Pack-years Yes  17 1.07 (1.04 to 1.11) 95.4 <0.0001 0.78 
No  181 1.05 (1.04 to 1.07) 97.2 <0.0001 
Years since quitting Yes  4 1.17 (1.15 to 1.18) 77.4 0.004 0.15 
No  194 1.05 (1.03 to 1.06) 96.9 <0.0001 
Physical activity  
 
Yes  63 1.06 (1.04 to 1.08) 93.5 <0.0001 0.82 
No  135 1.05 (1.03 to 1.07) 97.6 <0.0001 
Height  
 
Yes  5 1.10 (0.99 to 1.22) 97.8 <0.0001 0.48 
No  193 1.05 (1.04 to 1.07) 96.6 <0.0001 
Waist circumference or waist-to-hip 
ratio 
Yes  2 0.87 (0.83 to 0.91) 0 0.82 0.10 
No  196 1.05 (1.04 to 1.07) 97.1 <0.0001 
Dietary pattern Yes  4 1.12 (1.07 to 1.16) 48.1 0.12 0.38 
No  194 1.05 (1.04 to 1.07) 97.2 <0.0001 
Fat intake Yes  3 1.12 (1.06 to 1.18) 86.6 0.001 0.69 
No  195 1.05 (1.04 to 1.07) 97.0 <0.0001 
Fruit, vegetables Yes  4 1.10 (0.95 to 1.28) 96.4 <0.0001 0.49 
No  194 1.05 (1.04 to 1.07) 97.0 <0.0001 
Adjustment for potential intermediates  
Diabetes Yes  27 0.97 (0.93 to 1.02) 85.5 <0.0001 0.006 
No  171 1.06 (1.05 to 1.08) 97.4 <0.0001 
Systolic blood pressure Yes  12 1.01 (0.95 to 1.07) 92.3 <0.0001 0.28 
No  186 1.06 (1.04 to 1.07) 97.2 <0.0001 
Diastolic blood pressure Yes  4 1.08 (0.99 to 1.17) 84.1 <0.0001 0.67 
No  194 1.05 (1.04 to 1.07) 97.2 <0.0001 
Hypertension Yes  20 1.01 (0.94 to 1.08) 95.6 <0.0001 0.23 
No  178 1.06 (1.05 to 1.07) 96.2 <0.0001 
Triglycerides Yes  3 1.12 (1.09 to 1.16) 0 0.87 0.49 
No  195 1.05 (1.04 to 1.07) 97.2 <0.0001 
Serum cholesterol Yes  14 1.04 (0.99 to 1.09) 82.8 <0.0001 0.61 
No  184 1.05 (1.04 to 1.07) 97.3 <0.0001 
Adjustment for medical history  
Prevalent coronary heart disease Yes  26 0.96 (0.90 to 1.02) 99.0 <0.0001 0.003 
No  172 1.07 (1.05 to 1.08) 96.0 <0.0001 
Prevalent stroke Yes  22 0.99 (0.92 to 1.06) 98.6 <0.0001 0.07 
No  176 1.06 (1.05 to 1.08) 96.2 <0.0001 
Prevalent cancer Yes  19 0.98 (0.91 to 1.04) 99.3 <0.0001 0.03 
No  179 1.06 (1.05 to 1.08) 95.9 <0.0001 
Family history of coronary heart 
disease 
Yes  3 1.16 (1.04 to 1.30) 83.9 0.001 0.26 
No  195 1.05 (1.04 to 1.07) 97.1 <0.0001 
Studies with adjustment for age, smoking, alcohol, and physical activity and without adjustment for prevalent 
disease or intermediate factors 
Adjustment for main confounders, 
but not for intermediates 
Yes  25 1.09 (1.04 to 1.14) 94.8 <0.0001 0.16 
No  173 1.05 (1.03 to 1.06) 97.1 <0.0001 
Studies with 






<5 years  Yes  2 0.83 (0.70 to 0.98) 92.5 <0.0001 0.40 
No  13 0.92 (0.84 to 1.00) 87.2 <0.0001 
5-<10 Yes  5 1.16 (1.03 to 1.29) 81.7 <0.0001 0.19 
No  48 0.99 (0.95 to 1.02) 97.1 <0.0001 
10-<15 Yes  12 1.11 (1.06 to 1.16) 87.4 <0.0001 0.08 
No  54 1.06 (1.03 to 1.08) 92.3 <0.0001 
15-<20 Yes  3 1.03 (0.90 to 1.18) 88.0 <0.0001 0.34 
No  24 1.10 (1.06 to 1.14) 87.2 <0.0001 
≥20 Yes  3 1.22 (1.11 to 1.35) 74.4 0.02 0.38 
No  33 1.13 (1.10 to 1.16) 90.4 <0.0001 
n=number of risk estimates, the number of risk estimates does not always add up to the total because 
of missing information in some studies 
RR=relative risk, CI=confidence interval 
Ph1=p for heterogeneity within each subgroup 




Table G: Body mass index and all cause mortality in all participants, stratified by duration of follow-up, nonlinear dose-response 
 All  <5 years 5-<10 years 10-<15 years 15-<20 years 20-<25 years ≥25 years 
n 198 12 41 66 28 15 23 
BMI RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 
15 2.24 (2.15 to 2.34)  2.20 (2.10 to 2.30)2 2.37 (2.54 to 2.21)2  1.87 (1.84 to 1.91)2  
16 1.83 (1.77 to 1.91) 2.18 (2.03 to 2.34)1  1.99 (1.91 to 2.08) 2.10 (1.97 to 2.24) 1.60 (1.41 to 1.82)3 1.69 (1.67 to 1.73) 1.49 (1.35 to 1.63) 
17.5 1.47 (1.43 to 1.51) 1.72 (1.64 to 1.80) 1.57 (1.52 to 1.62) 1.60 (1.52 to 1.68) 1.44 (1.29 to 1.60) 1.35 (1.34 to 1.37) 1.28 (1.18 to 1.38) 
20 1.15 (1.13 to 1.17) 1.25 (1.22 to 1.27) 1.19 (1.17 to 1.21) 1.18 (1.15 to 1.22) 1.15 (1.09 to 1.22) 1.09 (1.08 to 1.09) 1.08 (1.03 to 1.12) 
22 1.03 (1.02 to 1.04) 1.06 (1.05 to 1.06) 1.04 (1.03 to 1.05) 1.04 (1.03 to 1.05) 1.03 (1.01 to 1.05) 1.01 (1.01 to 1.01) 1.01 (1.00 to 1.03) 
23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
24 0.98 (0.97 to 0.99) 0.96 (0.95 to 0.96) 0.97 (0.96 to 0.97) 0.97 (0.96 to 0.98) 0.98 (0.96 to 1.00) 1.00 (0.99 to 1.00) 1.00 (0.98 to 1.01) 
25 0.97 (0.96 to 0.98) 0.93 (0.92 to 0.93) 0.95 (0.93 to 0.96) 0.96 (0.95 to 0.98) 0.97 (0.93 to 1.01) 1.01 (1.00 to 1.01) 1.01 (0.98 to 1.04) 
27.5 0.98 (0.96 to 1.01) 0.89 (0.88 to 0.90) 0.93 (0.91 to 0.95) 0.98 (0.94 to 1.02) 1.00 (0.92 to 1.08) 1.08 (1.07 to 1.08) 1.06 (1.00 to 1.13) 
30 1.04 (1.00 to 1.08) 0.90 (0.89 to 0.92) 0.96 (0.92 to 1.00) 1.06 (0.99 to 1.13) 1.08 (0.95 to 1.23) 1.19 (1.18 to 1.20) 1.17 (1.06 to 1.29) 
32.5 1.14 (1.09 to 1.20) 0.96 (0.94 to 0.98) 1.01 (0.96 to 1.07) 1.19 (1.09 to 1.30) 1.25 (1.05 to 1.49) 1.35 (1.34 to 1.36) 1.32 (1.16 to 1.50) 
35 1.29 (1.21 to 1.37) 1.06 (1.02 to 1.10) 1.11 (1.03 to 1.19) 1.39 (1.24 to 1.55) 1.50 (1.20 to 1.88) 1.55 (1.53 to 1.57) 1.53 (1.30 to 1.80) 
37.5 1.49 (1.37 to 1.61) 1.21 (1.13 to 1.29) 1.24 (1.14 to 1.35) 1.65 (1.45 to 1.89) 1.89 (1.44 to 2.49) 1.81 (1.79 to 1.83) 1.81 (1.48 to 2.20) 
40 1.74 (1.59 to 1.91) 1.44 (1.30 to 1.59) 1.40 (1.27 to 1.55) 2.02 (1.73 to 2.36) 2.47 (1.79 to 3.40) 2.13 (2.10 to 2.16) 2.16 (1.71 to 2.72) 
42.5 2.07 (1.86 to 2.30) 1.76 (1.52 to 2.05) 1.62 (1.44 to 1.81) 2.52 (2.11 to 3.01) 3.35 (2.31 to 4.85) 2.51 (2.47 to 2.55) 2.62 (2.01 to 3.42) 
45 2.49 (2.22 to 2.81) 2.25 (1.83 to 2.76) 1.88 (1.65 to 2.14) 3.18 (2.60 to 3.90) 4.67 (3.06 to 7.11) 2.96 (2.90 to 3.01) 3.21 (2.38 to 4.34) 
1
 Lowest value was a BMI of 16.2 
2
 Lowest value was a BMI of 15.5 
3
 Lowest value was a BMI of 16.6 
n=number of risk estimates, the number of risk estimates does not add up to the total because some studies had to be excluded for the model to converge.  
Table H: Body mass index and all cause mortality in never smokers, stratified by geographic location 
 All  Europe North America Australia Asia 
n 44 6 20 2 11 
BMI RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 
15 2.01 (1.80 to 2.24) - - - 2.26 (1.86 to 2.74) 
16 1.66 (1.51 to 1.83) 1.66 (1.39 to 1.98) 1.23 (1.13 to 1.34)1 - 1.88 (1.59 to 2.23) 
17.5 1.35 (1.25 to 1.45) 1.35 (1.18 to 1.53) 1.16 (1.08 to 1.26) - 1.51 (1.32 to 1.72) 
20 1.10 (1.05 to 1.14) 1.09 (1.03 to 1.17) 1.03 (0.99 to 1.07) - 1.16 (1.08 to 1.25) 
22 1.01 (1.00 to 1.03) 1.01 (0.99 to 1.03) 1.00 (0.99 to 1.01) 1.05 (0.97 to 1.12) 1.03 (1.01 to 1.06) 
23 1.00 1.00 1.00 1.00 1.00 
24 1.00 (0.98 to 1.01) 1.00 (0.98 to 1.02) 1.01 (1.00 to 1.02) 0.96 (0.90 to 1.03) 0.98 (0.96 to 1.01) 
25 1.01 (0.98 to 1.03) 1.01 (0.97 to 1.05) 1.03 (1.00 to 1.05) 0.94 (0.85 to 1.06) 0.99 (0.94 to 1.03) 
27.5 1.07 (1.01 to 1.14) 1.08 (1.00 to 1.18) 1.10 (1.04 to 1.17) 0.95 (0.80 to 1.13) 1.06 (0.95 to 1.18) 
30 1.20 (1.09 to 1.32) 1.22 (1.07 to 1.38) 1.22 (1.11 to 1.34) 1.07 (0.91 to 1.27) 1.24 (1.04 to 1.46) 
32.5 1.39 (1.22 to 1.58) 1.42 (1.20 to 1.68) 1.39 (1.22 to 1.57) 1.36 (1.07 to 1.73) 1.57 (1.25 to 1.98) 
35 1.65 (1.40 to 1.94) 1.71 (1.38 to 2.12) 1.61 (1.37 to 1.89) 1.99 (1.13 to 3.49) 2.16 (1.62 to 2.88) 
37.5 2.02 (1.66 to 2.46) 2.11 (1.62 to 2.74) 1.90 (1.56 to 2.30) 3.41 (1.12 to 10.40) 3.18 (2.24 to 4.50) 
40 2.50 (1.98 to 3.15) 2.63 (1.93 to 3.59) 2.27 (1.81 to 2.85) - 4.99 (3.31 to 7.53) 
42.5 3.16 (2.42 to 4.12) 3.36 (2.34 to 4.82) 2.73 (2.10 to 3.55) - - 
45 4.02 (2.98 to 5.43) 4.34 (2.87 to 6.57) 3.33 (2.48 to 4.48) - - 
1
 Lowest value was a BMI of 16.75 
n=number of risk estimates, the number of risk estimates does not add up to the total because some studies had to be excluded for the model to converge.  
Table I: Body mass index and all cause mortality, all participants and never smokers, stratified by study quality, nonlinear dose-response 












n 198 63 128 44 13 31 
BMI RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 
15 2.24 (2.15-2.34) 2.10 (2.00-2.20)1 2.17 (2.05-2.29) 2.01 (1.80-2.24)  2.03 (1.77-2.33) 
16 1.83 (1.77-1.91) 1.91 (1.82-1.99) 1.78 (1.70-1.87) 1.66 (1.51-1.83) 1.50 (1.30-1.73)2 1.68 (1.49-1.89) 
17.5 1.47 (1.43-1.51) 1.53 (1.48-1.59) 1.44 (1.38-1.49) 1.35 (1.25-1.45) 1.36 (1.20-1.54) 1.36 (1.24-1.49) 
20 1.15 (1.13-1.17) 1.19 (1.17-1.21) 1.14 (1.11-1.16) 1.10 (1.05-1.14) 1.09 (1.03-1.17) 1.10 (1.05-1.16) 
22 1.03 (1.02-1.04) 1.04 (1.03-1.05) 1.03 (1.02-1.04) 1.01 (1.00-1.03) 1.01 (0.99-1.03) 1.02 (1.00-1.03) 
23 1.00 1.00 1.00 1.00 1.00 1.00 
24 0.98 (0.97-0.99) 0.96 (0.95-0.97) 0.98 (0.97-0.99) 1.00 (0.98-1.01) 1.00 (0.98-1.02) 1.00 (0.98-1.01) 
25 0.97 (0.96-0.98) 0.94 (0.93-0.96) 0.98 (0.96-0.99) 1.01 (0.98-1.03) 1.01 (0.97-1.06) 1.00 (0.97-1.04) 
27.5 0.98 (0.96-1.01) 0.93 (0.90-0.96) 1.00 (0.97-1.03) 1.07 (1.01-1.14) 1.09 (0.99-1.20) 1.06 (0.99-1.15) 
30 1.04 (1.00-1.08) 0.96 (0.92-1.01) 1.07 (1.02-1.12) 1.20 (1.09-1.32) 1.24 (1.07-1.44) 1.18 (1.05-1.33) 
32.5 1.14 (1.09-1.20) 1.03 (0.97-1.09) 1.19 (1.11-1.27) 1.39 (1.22-1.58) 1.46 (1.19-1.79) 1.36 (1.16-1.60) 
35 1.29 (1.21-1.37) 1.14 (1.06-1.23) 1.35 (1.24-1.47) 1.65 (1.40-1.94) 1.78 (1.37-2.30) 1.61 (1.32-1.97) 
37.5 1.49 (1.37-1.61) 1.29 (1.18-1.42) 1.57 (1.42-1.74) 2.02 (1.66-2.46) 2.21 (1.62-3.02) 1.95 (1.53-2.48) 
40 1.74 (1.59-1.91) 1.50 (1.34-1.67) 1.86 (1.65-2.09) 2.50 (1.98-3.15) 2.82 (1.96-4.05) 2.41 (1.81-3.20) 
42.5 2.07 (1.86-2.30) 1.77 (1.56-2.00) 2.23 (1.95-2.55) 3.16 (2.42-4.12) 3.63 (2.38-5.52) 3.02 (2.18-4.20) 
45 2.49 (2.22-2.81) 2.13 (1.85-2.45) 2.71 (2.33-3.16) 4.02 (2.98-5.43) 4.78 (2.96-7.69) 3.83 (2.64-5.54) 
1
 Lowest value was a BMI of 15.5 
2
 Lowest value was a BMI of 16.75 
n=number of risk estimates, the number of studies included does not always add up to the total because some studies had to be excluded for the nonlinear 































Table J: Body mass index and all cause mortality, never smokers, stratified by age, nonlinear dose-response 
 Never smokers, 
all studies 
Never smokers, 
age <65 years 
Never smokers, age 
≥65 years 
n 44 13 6 
BMI RR (95% CI) RR (95% CI) RR (95% CI) 
15 2.01 (1.80-2.24)   
16 1.66 (1.51-1.83) 2.00 (1.92-2.09)1 1.73 (1.44-2.08)1 
17.5 1.35 (1.25-1.45) 1.54 (1.49-1.59) 1.46 (1.26-1.69) 
20 1.10 (1.05-1.14) 1.13 (1.11-1.15) 1.16 (1.07-1.25) 
22 1.01 (1.00-1.03) 1.02 (1.01-1.03) 1.04 (1.01-1.07) 
23 1.00 1.00 1.00 
24 1.00 (0.98-1.01) 1.00 (0.99-1.01) 0.97 (0.95-1.00) 
25 1.01 (0.98-1.03) 1.02 (1.01-1.03) 0.96 (0.91-1.01) 
27.5 1.07 (1.01-1.14) 1.12 (1.11-1.14) 0.95 (0.85-1.08) 
30 1.20 (1.09-1.32) 1.32 (1.29-1.36) 0.99 (0.82-1.19) 
32.5 1.39 (1.22-1.58) 1.63 (1.57-1.69) 1.05 (0.82-1.36) 
35 1.65 (1.40-1.94) 2.08 (1.99-2.17) 1.15 (0.83-1.59) 
37.5 2.02 (1.66-2.46) 2.71 (2.57-2.86) 1.28 (0.87-1.90) 
40 2.50 (1.98-3.15) 3.60 (3.38-3.83) 1.45 (0.92-2.29) 
42.5 3.16 (2.42-4.12) 4.83 (4.50-5.19) 1.66 (0.98-2.81) 
45 4.02 (2.98-5.43) 6.56 (6.05-7.11) 1.92 (1.06-3.48) 
1
 Lowest value was a BMI of 16.25 
n=number of risk estimates, the number of risk estimates does not add up to the total because not all studies reported results stratified by age 
Table K. Influence analysis of BMI and all cause mortality among never smokers 
 
------------------------------------------------------------------------------ 
 Study omitted     |       Estimate        [95%  Conf.  Interval] 
-------------------+---------------------------------------------------------- 
 Rissanen, 1989    |       1.1801792       1.1488022     1.2124132 
 Rissanen, 1991    |       1.1760972       1.1449667     1.2080739 
 Lee, 1993         |       1.1756554       1.1446522     1.2074983 
 Lindsted, 1997    |       1.1783594       1.1468321     1.2107533 
 Lindsted, 1998    |       1.1773396       1.1461253     1.2094041 
Yuan, 1998        |       1.1771479       1.1461149     1.2090211 
 Singh, 1999       |       1.1728579       1.1418855     1.2046703 
 Allison, 1999, CPS1|      1.1775452       1.1427189     1.2134328 
 Visscher, 2000    |       1.1786907       1.1473466     1.2108909 
 Visscher, 2001    |       1.1821303       1.1510041     1.2140983 
 Tsugane, 2002     |      1.177052        1.1459383     1.2090106 
 Miyazaki, 2002    |       1.1774776       1.1465021     1.2092899 
 Engeland, 2003    |       1.1765411       1.1448325     1.2091278 
 Hu, 2004          |       1.1730058       1.1421667     1.2046776 
 Adams, 2006       |       1.1753507       1.1438026     1.2077689 
 Freedman, 2006    |       1.1772259       1.1458265     1.2094859 
 Lawlor, 2006, Renfrew-Paisley|  1.1764736 1.1449702   1.2088438 
 Lawlor, 2006, Collaborative|   1.1766042 1.1454438     1.2086122 
 Jee, 2006         |       1.1802418       1.1485417     1.2128168 
 Gelber, 2007      |       1.1781315       1.1468171     1.2103009 
 Mazza, 2007       |       1.1840056       1.1528548     1.2159982 
 Flegal, 2007      |       1.1821638       1.1507456     1.2144399 
 Simpson, 2007     |       1.179721        1.1483896     1.2119073 
 Dolan, 2007       |       1.1807076       1.1493915     1.2128769 
 Pischon, 2008     |       1.1751304       1.1437678     1.2073529 
 Hozawa, 2008      |       1.176594        1.1456565     1.208367 
 Kivimaki, 2008    |       1.1744596      1.1432441     1.2065275 
 Pednekar, 2008    |       1.1941104       1.1681112     1.2206882 
 Zhang, 2008       |       1.1755044       1.1444472     1.2074046 
 Tsai, 2008        |       1.1749504       1.1437142     1.2070396 
 Moore, 2008       |       1.1766896       1.1451812     1.2090648 
 Sauvaget, 2008    |       1.1859139       1.1548196     1.2178454 
 Orpana, 2010      |       1.1822603       1.1509815     1.214389 
 Odegaard, 2010    |      1.1791822       1.1476296     1.2116023 
 Bessonova, 2011   |       1.1804385       1.1488141     1.2129333 
 Boggs, 2011       |       1.1784773       1.1469526     1.2108684 
 Hotchkiss, 2011   |       1.1826183       1.1513882     1.2146953 
 Park, 2012        |       1.174419        1.143186      1.2065055 
 Ma, 2013          |       1.180945        1.1492094     1.213557 
 Singh, 2013       |       1.1784825      1.1471149    1.210708 
 Joshy, 2014       |       1.1776602       1.146153      1.2100335 
 Patel, 2014       |       1.1790823       1.1415523     1.217846 
 Yi, 2015          |       1.180904        1.1490226     1.2136701 
 Cao, 2015         |       1.1800684       1.1484958     1.2125089 
-------------------+---------------------------------------------------------- 




Table L. Influence analysis of BMI and all cause mortality among all participants 
 
------------------------------------------------------------------------------ 
 Study omitted     |       Estimate       [95%  Conf.  Interval] 
-------------------+---------------------------------------------------------- 
 Multiple Risk Factor Intervention Trial, 1986| 1.0518801 1.0373954 1.0665672 
 Johansen, 1987    |       1.0523934       1.0378823     1.0671073 
 Rissanen, 1989    |       1.0522426       1.0377041     1.0669849 
 Rissanen, 1991    |       1.0513349       1.0368488     1.0660235 
 Ho, 1991          |       1.0527363       1.0382656     1.0674088 
 Lee, 1993         |     1.051461        1.0369658     1.0661589 
 Kornitzer, 1993   |       1.052516        1.0380242     1.06721 
 Sorkin, 1994      |       1.0515583       1.0370653     1.0662539 
 Norrish, 1995     |       1.0518863       1.0374252     1.0665489 
 Hanson, 1995      |       1.0513637       1.0368962     1.066033 
 Seidell, 1996     |       1.0520784       1.0375745     1.0667849 
 Hodge, 1996       |       1.05308         1.0385827     1.0677797 
 Chyou, 1997       |       1.0507386       1.0362805     1.0653985 
 Maskarinec, 1998  |       1.0513431       1.0368328     1.0660565 
 Yuan, 1998        |       1.0522366       1.0377532     1.0669221 
 Seccareccia, 1998 |       1.0529143       1.0384259     1.0676048 
 Rosengren, 1999   |       1.0511266       1.0366404     1.0658152 
 Allison, 1999, CPS1|      1.0510976       1.0366157     1.0657817 
 Allison, 1999, FHS|       1.0506448       1.0361809     1.0653105 
 Allison, 1999, TCHS|      1.0513002       1.0368181     1.0659845 
 Ostbye, 1999      |       1.0536469       1.0391736     1.0683218 
 Andersen, 2000    |       1.0517125       1.0371847     1.0664438 
 Baik, 2000        |       1.0511166       1.0366368     1.0657986 
 Folsom, 2000      |       1.0532054       1.0387195     1.0678933 
 Fortes, 2000      |       1.0527692       1.038288      1.0674524 
 Haapanen-Niemi, 2000|    1.0522742       1.037787      1.0669638 
 Hara, 2000        |       1.0523965       1.0379308     1.0670638 
 Strawbridge, 2000 |       1.0529985       1.0384966     1.067703 
 Grabowski, 2001   |       1.0540669       1.039625      1.0687094 
 Katzmarzyk, 2001  |       1.0517206       1.037227      1.0664167 
 Niverthi, 2001    |       1.0516554       1.0371573     1.0663561 
 Dey, 2001         |       1.0516729       1.0371978     1.06635 
 Wannamethee, 2001 |      1.0522776       1.0377772     1.0669805 
 Osler, 2001       |       1.0519544       1.0374618     1.0666496 
 Barbagallo, 2001  |       1.0519493       1.0374916     1.0666084 
 Farrell, 2002     |       1.0523038       1.0378219     1.0669878 
 Stevens, 2002     |       1.0521407       1.0376415     1.0668424 
 Tsugane, 2002     |       1.0510149       1.0365474     1.0656843 
 Miyazaki, 2002    |       1.0518377       1.0373714     1.0665057 
 Miller, 2002      |       1.0522125       1.0377189     1.0669085 
 Wang, 2002        |       1.0526546       1.0381947     1.0673159 
 Somes, 2002       |       1.052128        1.0376563     1.0668015 
 Engeland, 2003    |       1.0508018       1.0356785     1.0661458 
 Lubin, 2003       |       1.0524812       1.0379992     1.0671651 
 Thorogood, 2003   |       1.0516467       1.0371612     1.0663345 
 Hosegood, 2003    |       1.0523453       1.0378808     1.0670114 
 Kuriyama, 2004    |       1.0520171       1.0375296     1.0667069 
 Stevens, 2004     |       1.0524694       1.03799       1.0671507 
 Sundquist, 2004   |       1.0526925       1.0381866     1.0674012 
 Maru, 2004        |       1.0511444       1.0366583     1.0658327 
 Hu, 2004          |       1.0509914       1.0365392     1.0656451 
 Hu, 2005          |       1.0522054       1.0376759     1.0669385 
 Nyholm, 2005      |       1.0529865       1.0385003     1.0676746 
 Pajak, 2005       |      1.051806        1.0373032     1.0665116 
 Iribarren, 2005   |       1.0529237      1.0384411     1.0676082 
 Jain, 2005        |       1.0516325      1.036911      1.0665629 
 Hayashi, 2005     |       1.0514543       1.0369974     1.0661128 
 Hjartåker, 2005   |       1.0513479       1.0368574     1.0660408 
 Chang-Claude, 2005|       1.0524288       1.0379436     1.0671163 
 Gu, 2006          |       1.0512131       1.0367218     1.0659071 
 Adams, 2006       |       1.0512717       1.0366213     1.0661292 
 Tsai, 2006        |       1.0514542       1.03695       1.0661613 
 van Dam, 2006     |       1.0511907       1.0367008     1.065883 
 Jee, 2006         |       1.0518556       1.0373155     1.0665995 
 Lawlor, 2006, Renfrew/Paisley Study|  1.0522847 1.0377535 1.0670195 
 Lawlor, 2006, Collaborative Study|  1.0521495 1.0376351 1.0668671 
 Price, 2006       |       1.053936        1.0394962     1.0685763 
 Schooling, 2006   |       1.0543426      1.0398877     1.0689986 
 Baldinger, 2006   |       1.0514857       1.0369979     1.0661758 
 Ray, 2006         |       1.0523673       1.0378921     1.0670444 
 Freedman, 2006    |       1.0513655       1.0368627     1.066071 
 Tice, 2006        |       1.0536325       1.0391743     1.0682918 
 Corrada, 2006     |       1.0523286       1.03781       1.0670502 
 Gale, 2007        |       1.0522069       1.0377221  1.0668938 
 Smith, 2007       |       1.0527197       1.0382226     1.0674193 
 Janssen, 2007     |       1.0528154       1.0383105     1.0675229 
 Sai, 2007         |       1.0520865       1.0375975     1.0667776 
 Greenberg, 2007   |       1.0513816       1.03692       1.0660449 
 Al Snih, 2007     |       1.0530558       1.0385739    1.0677395 
 Flegal, 2007      |       1.0522          1.0376786     1.0669246 
 Mazza, 2007       |       1.0531702       1.0386821     1.0678605 
 Simpson, 2007     |       1.0520489       1.0375435     1.0667571 
 Locher, 2007      |       1.0525461       1.0380589     1.0672357 
 Fujino, 2007      |      1.0523944       1.0378755     1.0671164 
 Gelber, 2007      |       1.0514642       1.0369645     1.0661666 
 Dolan, 2007       |       1.0528574       1.0383554     1.0675619 
 Pischon, 2008     |       1.0511395       1.0366436     1.065838 
 Hozawa, 2008      |       1.0517567       1.0372831     1.0664325 
 Luchsinger, 2008  |       1.051949        1.037469      1.066631 
 Orsini, 2008      |       1.0521444      1.037631      1.0668608 
 Kivimaki, 2008    |       1.0508729       1.036399      1.0655489 
 Pednekar, 2008    |       1.0530503       1.0385755     1.0677267 
 Matsuo, 2008      |       1.051748        1.0372375     1.0664614 
 Zhang, 2008       |       1.0511624       1.0366986     1.0658278 
 Tsai, 2008        |       1.0511882       1.0366976     1.0658815 
 Sauvaget, 2008    |       1.0531188       1.0386195     1.0678204 
 Ringback Weitoft, 2008|   1.0518637      1.0373542     1.066576 
 Moore, 2008       |       1.0510457      1.036559      1.0657346 
 Kulminski, 2008   |       1.0528523       1.0383489     1.0675582 
 Korkeila, 2009    |       1.0518354       1.037338      1.0665354 
 Reuser, 2009      |       1.0516306       1.0371268     1.0663372 
 Ferrie, 2009      |       1.0521325       1.0376291     1.0668387 
 Guallar-Castillon, 2009|   1.0529807     1.0384806     1.0676832 
 Walter, 2009      |       1.0526942      1.0381871     1.0674042 
 Klenk, 2009       |       1.0512966       1.0367786     1.0660179 
 Wandell, 2009     |       1.0517135       1.0372396     1.0663893 
 Gulsvik, 2009     |       1.0514731       1.0369886     1.0661601 
 Stessman, 2009    |       1.0529715       1.038484      1.0676612 
 Cesari, 2009      |       1.0524118       1.0379318     1.0670936 
 Neovius, 2009     |       1.050784        1.0363144     1.0654558 
 Orpana, 2010      |       1.0524367       1.0379335     1.0671427 
 Iversen, 2010     |       1.0524901       1.0379832     1.0671998 
 Pierce, 2010      |       1.0532118       1.038727      1.0678985 
 Arnlov, 2010      |       1.0513183       1.0368338     1.0660051 
 Odegaard, 2010    |       1.0517272       1.0372045     1.0664532 
 Vapattanawong, 2010|     1.0536864       1.0391973     1.0683776 
 Bellocco, 2010    |       1.0517203       1.0372185     1.0664248 
 Lantz, 2010       |       1.05321         1.0387115     1.067911 
 Vessey, 2010      |       1.0513855       1.0368958     1.0660778 
 Berraho, 2010     |       1.0523967       1.0378928     1.0671031 
 Atlantis, 2010    |       1.0524132       1.0379188     1.0671101 
 Nagai, 2010       |       1.0516137       1.03712       1.0663098 
 Byun, 2010        |       1.0519924       1.0374781     1.0667099 
 Carlsson, 2011    |       1.0509841       1.0365107     1.0656598 
 Klijs, 2011       |       1.0523336       1.0378239     1.0670462 
 Hwang, 2011       |       1.0508487       1.0363756     1.0655239 
 Lin, 2011         |       1.0513705       1.0368841     1.0660595 
 Boggs, 2011       |       1.0515722       1.0370574     1.06629 
 Lisko, 2011       |       1.0528039       1.0383275     1.067482 
 Wee, 2011         |       1.0524356       1.0379182     1.0671562 
 Puddu, 2011       |       1.0516734       1.0371568     1.0663933 
 Cohen-Mansfield, 2011|   1.053184        1.0386854     1.0678849 
 Niedhammer, 2011  |       1.0525157       1.0380312     1.0672026 
 Mehta, 2011       |       1.0519315       1.0374333     1.0666324 
 Heir, 2011        |       1.0513906       1.0369091     1.0660744 
 Tsai, 2011        |       1.0540464       1.0395635     1.068731 
 Tognon, 2011      |       1.0529022       1.0384099     1.0675968 
 Bessonova, 2011   |       1.0518588       1.0373245     1.0665966 
 Strand, 2012      |       1.0522442       1.0377792     1.0669107 
 Pan, 2012         |       1.0523888       1.0378727     1.0671079 
 Beleigoli, 2012   |       1.0530716       1.0385746     1.0677711 
 Zunzunegui, 2012  |       1.0531421       1.0386432     1.0678433 
 Park, 2012        |       1.0512594       1.036711      1.0660118 
 Katzmarzyk, 2012  |      1.0516605       1.0371535     1.0663706 
 Fontaine, 2012, PRHHP|   1.0521072       1.0375923     1.066825 
 Fontaine, 2012, SAHS|    1.052521        1.0380124     1.0672324 
 Fontaine, 2012, SALSA|   1.0526606      1.0381552     1.0673686 
 Jerant, 2012      |       1.0522196       1.0377095     1.0669326 
 De Hollander, 2012|       1.052386        1.0378824     1.0670923 
 Chen, 2012        |       1.0512112       1.0367213     1.0659035 
 Claessen, 2012    |     1.052822        1.0383183     1.0675282 
 Rhee, 2012        |       1.0522615       1.0377846     1.0669403 
 Cohen, 2012       |       1.0526212       1.0381225     1.0673225 
 Dobson, 2012, ALSWH|     1.0527722       1.0382665     1.0674806 
 Dobson, 2012, HMS |      1.0527351       1.0382292     1.0674436 
 Hotchkiss, 2013   |       1.0531362       1.0386384     1.0678364 
 Choi, 2013        |       1.0526309       1.0381604     1.0673032 
 Schmidt, 2013     |       1.0519481       1.0374644     1.0666339 
 Yano, 2013        |       1.0529414       1.0384561     1.0676289 
 Masters, 2013     |       1.0511931       1.0361809     1.0664229 
 Hinnouho, 2013    |       1.051528        1.0370429     1.0662155 
 Takata, 2013      |       1.0535129       1.0390297     1.0681981 
 Dahl, 2013        |       1.0529823       1.0384828     1.0676843 
 Stenholm, 2014    |       1.0523572       1.0378419     1.0670755 
 Singh, 2014       |       1.0513859       1.0369115     1.0660623 
 Ghaem Maralani, 2014|    1.0521251       1.0376254     1.0668273 
 Xiao, 2014        |       1.0512894       1.0367284     1.0660552 
 McTigue, 2014     |       1.0515224       1.0369372     1.0663127 
 Buys, 2014        |       1.0530193       1.0385201     1.067721 
 Ford, 2014        |      1.0528319       1.0383325     1.0675337 
 Patel, 2014       |       1.0507965       1.0355952     1.0662209 
 Gao, 2014         |       1.0524373       1.0379556     1.0671209 
 Liu, 2014         |       1.0525409       1.0380348     1.0672497 
 Roh, 2014         |       1.0518497       1.0373198     1.0665832 
 Clark, 2014       |       1.0524575       1.0379524     1.0671651 
 Wu, 2014          |       1.0533456       1.0388665     1.0680263 
 Mehta, 2014       |       1.0520042       1.037514      1.0666969 
 Lee, 2014         |       1.052899        1.0384107     1.0675895 
 He, 2014          |       1.052668        1.0381722     1.0673661 
 Kokkinos, 2014    |       1.0527353       1.0382292     1.0674442 
 Hirani, 2014      |       1.0534985       1.039009      1.0681901 
 Yiengprugsawan, 2014|    1.0521649       1.0376794     1.0668526 
 Suemoto, 2015     |       1.0530163       1.038519      1.067716 
 Hong, 2015, KLSHA       |    1.0529842       1.0385126     1.0676575 
 Long, 2015        |       1.0517771       1.0372812     1.0664757 
 Burman, 2015      |       1.0534093       1.0389166     1.0681041 
 Kumar, 2015       |       1.0529354       1.0384326     1.0676405 
 Qizilbash, 2015   |       1.0519896       1.037181      1.0670096 
 Yi, 2015          |       1.0514157       1.0366949     1.0663455 
 Lu, 2015          |       1.0557687       1.0428841     1.0688126 
 Chung, 2015       |       1.0530188       1.0385212     1.0677187 
 Hong, 2015, KCS        |      1.0516946       1.0372108     1.0663807 
 Ponce-Garcia, 2015|       1.0519092       1.0374281     1.0665925 
 Nakade, 2015      |       1.0537977       1.0393097     1.0684876 
 Dankner, 2015     |       1.0519152       1.0374063     1.0666269 
 Ganna, 2015       |       1.0521767       1.0376562     1.0669004 
 Graf, 2015        |       1.0533891       1.0389072     1.0680728 
 Mirbolouk, 2015   |       1.0526621       1.0381796     1.0673466 
-------------------+---------------------------------------------------------- 
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 .5  .75  1  1.5  2  3  5
 Study  Relative Risk (95% CI)
 Rissanen, 1989   1.11 ( 1.00, 1.23)
 Rissanen, 1991   1.36 ( 1.15, 1.60)
 Lee, 1993   1.52 ( 1.21, 1.92)
 Lindsted, 1997   1.19 ( 1.12, 1.26)
 Lindsted, 1998   1.25 ( 1.08, 1.46)
 Yuan, 1998   1.42 ( 1.05, 1.93)
 Singh, 1999   1.50 ( 1.33, 1.69)
 Allison, 1999, CPS1   1.23 ( 1.22, 1.24)
 Visscher, 2000   1.17 ( 1.05, 1.31)
 Visscher, 2001   0.86 ( 0.68, 1.08)
 Tsugane, 2002   1.32 ( 1.07, 1.62)
 Miyazaki, 2002   1.68 ( 1.01, 2.80)
 Engeland, 2003   1.24 ( 1.21, 1.28)
 Hu, 2004   1.36 ( 1.31, 1.41)
 Adams, 2006   1.28 ( 1.25, 1.31)
 Freedman, 2006   1.23 ( 1.14, 1.33)
 Lawlor, 2006, Renfrew-Paisley   1.25 ( 1.19, 1.31)
 Lawlor, 2006, Collaborative   1.31 ( 1.12, 1.55)
 Jee, 2006   1.13 ( 1.09, 1.17)
 Gelber, 2007   1.20 ( 1.07, 1.35)
 Mazza, 2007   0.85 ( 0.72, 1.01)
 Flegal, 2007   1.06 ( 1.00, 1.13)
 Simpson, 2007   1.12 ( 0.99, 1.27)
 Dolan, 2007   1.07 ( 0.94, 1.22)
 Pischon, 2008   1.29 ( 1.24, 1.36)
 Hozawa, 2008   1.83 ( 1.22, 2.76)
 Kivimaki, 2008   1.34 ( 1.24, 1.45)
 Pednekar, 2008   0.78 ( 0.75, 0.81)
 Zhang, 2008   1.44 ( 1.20, 1.74)
 Tsai, 2008   1.33 ( 1.22, 1.45)
 Moore, 2008   1.24 ( 1.18, 1.31)
 Sauvaget, 2008   0.92 ( 0.85, 1.00)
 Orpana, 2010   0.99 ( 0.86, 1.13)
 Odegaard, 2010   1.16 ( 1.09, 1.23)
 Bessonova, 2011   1.12 ( 1.08, 1.17)
 Boggs, 2011   1.18 ( 1.11, 1.26)
 Hotchkiss, 2011   0.94 ( 0.81, 1.10)
 Park, 2012   1.31 ( 1.27, 1.36)
 Ma, 2013   1.11 ( 1.09, 1.13)
 Singh, 2014   1.18 ( 1.07, 1.31)
 Joshy, 2014   1.21 ( 1.14, 1.28)
 Patel, 2014   1.20 ( 1.19, 1.21)
 Yi, 2015   1.11 ( 1.10, 1.13)
 Cao, 2015   1.13 ( 1.07, 1.19)
 Overall   1.18 ( 1.15, 1.21)
Fig B. Funnel plot of BMI and all cause mortality (never smokers) 
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Fig. C. BMI and all cause mortality, never smokers, African Americans, linear dose-response 
 
 












 Boggs, 2011   1.13 ( 1.08, 1.19)
 Park, 2012, MEC   1.18 ( 1.13, 1.23)
 Park, 2012, NIH-AARP   1.16 ( 1.10, 1.22)
 Singh, 2013   1.10 ( 1.03, 1.17)
 Patel, 2014   1.10 ( 1.08, 1.12)








15 20 25 30 35 40 45
BMI (units)
Best fitting fractional polynomial
95% confidence interval








 Rissanen, 1989   1.11 ( 1.00, 1.23)
 Rissanen, 1991   1.36 ( 1.15, 1.60)
 Lee, 1993   1.52 ( 1.21, 1.92)
 Lindsted, 1997   1.23 ( 1.14, 1.33)
 Singh, 1999   1.50 ( 1.33, 1.69)
 Allison, 1999, CPS1   1.23 ( 1.22, 1.24)
 Tsugane, 2002   1.32 ( 1.07, 1.62)
 Hu, 2004   1.38 ( 1.34, 1.42)
 Jee, 2006   1.13 ( 1.09, 1.17)
 Freedman, 2006   1.23 ( 1.14, 1.33)
 Gelber, 2007   1.20 ( 1.07, 1.35)
 Flegal, 2007   1.06 ( 1.00, 1.13)
 Simpson, 2007   1.12 ( 1.12, 1.27)
 Pischon, 2008   1.29 ( 1.24, 1.36)
 Hozawa, 2008   1.83 ( 1.22, 2.76)
 Kivimaki, 2008   1.34 ( 1.24, 1.45)
 Zhang, 2008   1.44 ( 1.20, 1.74)
 Sauvaget, 2008   0.92 ( 0.85, 1.00)
 Odegaard, 2010   1.13 ( 1.06, 1.21)
 Boggs, 2011   1.18 ( 1.11, 1.26)
 Hotchkiss, 2011   0.94 ( 0.81, 1.10)
 Park, 2012   1.31 ( 1.27, 1.36)
 Ma, 2013   1.11 ( 1.09, 1.13)
 Joshy, 2014   1.25 ( 1.16, 1.35)
 Patel, 2014   1.24 ( 1.23, 1.26)
 Overall   1.21 ( 1.18, 1.25)
Fig F. BMI and all cause mortality, healthy never smokers, excluding early follow-up, dose-








 Lee, 1993   1.63 ( 1.28, 2.09)
 Lindsted, 1997   1.24 ( 1.14, 1.34)
 Singh, 1999   1.56 ( 1.34, 1.82)
 Stevens, 2000   1.19 ( 1.17, 1.20)
 Jee, 2006   1.13 ( 1.09, 1.17)
 Freedman, 2006   1.29 ( 1.18, 1.40)
 Zhang, 2008   1.44 ( 1.20, 1.74)
 Kivimaki, 2008   1.34 ( 1.24, 1.45)
 Odegaard, 2010   1.13 ( 1.04, 1.22)
 Park, 2012   1.34 ( 1.29, 1.38)
 Joshy, 2014   1.25 ( 1.16, 1.35)
 Overall   1.27 ( 1.21, 1.33)




 .5  .75  1  1.5  2  3
 Study  Relative Risk (95% CI)
 Multiple Risk Factor Intervention Trial, 1986   1.14 ( 0.97, 1.33)
 Johansen, 1987   1.02 ( 0.96, 1.09)
 Rissanen, 1989   1.04 ( 1.02, 1.07)
 Rissanen, 1991   1.23 ( 1.11, 1.36)
 Ho, 1991   0.66 ( 0.45, 0.98)
 Lee, 1993   1.18 ( 1.09, 1.28)
 Kornitzer, 1993   0.97 ( 0.83, 1.14)
 Sorkin, 1994   1.18 ( 1.07, 1.29)
 Norrish, 1995   1.53 ( 0.96, 2.43)
 Hanson, 1995   1.38 ( 1.13, 1.68)
 Seidell, 1996   1.07 ( 0.99, 1.17)
 Hodge, 1996   0.88 ( 0.78, 1.00)
 Chyou, 1997   1.48 ( 1.28, 1.71)
 Maskarinec, 1998   1.18 ( 1.14, 1.22)
 Yuan, 1998   1.04 ( 0.86, 1.26)
 Seccareccia, 1998   0.96 ( 0.92, 0.99)
 Rosengren, 1999   1.25 ( 1.16, 1.34)
 Allison, 1999, CPS1   1.22 ( 1.20, 1.24)
 Allison, 1999, FHS   1.33 ( 1.25, 1.42)
 Allison, 1999, TCHS   1.25 ( 1.12, 1.40)
 Ostbye, 1999   0.57 ( 0.44, 0.73)
 Andersen, 2000   1.12 ( 1.08, 1.16)
 Baik, 2000   1.28 ( 1.16, 1.42)
 Folsom, 2000   0.92 ( 0.87, 0.96)
 Fortes, 2000   0.83 ( 0.66, 1.06)
 Haapanen-Niemi, 2000   1.03 ( 0.87, 1.22)
 Hara, 2000   0.72 ( 0.39, 1.32)
 Strawbridge, 2000   0.93 ( 0.85, 1.00)
 Grabowski, 2001   0.81 ( 0.77, 0.86)
 Katzmarzyk, 2001   1.15 ( 1.04, 1.28)
 Niverthi, 2001   1.15 ( 1.06, 1.25)
 Dey, 2001   1.24 ( 1.02, 1.51)
 Wannamethee, 2001   1.04 ( 0.93, 1.15)
 Osler, 2001   1.11 ( 0.98, 1.25)
 Barbagallo, 2001   2.11 ( 1.02, 4.36)
 Farrell, 2002   1.01 ( 0.82, 1.25)
 Stevens, 2002   1.06 ( 0.96, 1.18)
 Tsugane, 2002   1.39 ( 1.20, 1.60)
 Miyazaki, 2002   1.32 ( 0.96, 1.82)
 Miller, 2002   1.05 ( 0.92, 1.20)
 Wang, 2002   0.31 ( 0.15, 0.64)
 Somes, 2002   1.10 ( 0.81, 1.50)
 Engeland, 2003   1.17 ( 1.16, 1.17)
 Lubin, 2003   0.95 ( 0.76, 1.18)
 Thorogood, 2003   1.19 ( 1.04, 1.36)
 Hosegood, 2003   0.72 ( 0.35, 1.47)
 Kuriyama, 2004   1.10 ( 0.94, 1.28)
 Stevens, 2004   0.94 ( 0.73, 1.20)
 Sundquist, 2004   0.97 ( 0.90, 1.05)
 Maru, 2004   1.25 ( 1.15, 1.35)
 Hu, 2004   1.24 ( 1.22, 1.27)
 Hu, 2005   1.05 ( 1.02, 1.08)
 Nyholm, 2005   0.82 ( 0.67, 1.00)
 Pajak, 2005   1.12 ( 1.04, 1.21)
 Iribarren, 2005   0.80 ( 0.64, 1.00)
 Jain, 2005   1.10 ( 1.09, 1.11)
 Hayashi, 2005   1.66 ( 1.22, 2.26)
 Hjartåker, 2005   1.21 ( 1.11, 1.32)
 Chang-Claude, 2005   0.98 ( 0.81, 1.19)
 Gu, 2006   1.22 ( 1.14, 1.30)
 Adams, 2006   1.17 ( 1.15, 1.18)
 Tsai, 2006   1.17 ( 1.11, 1.23)
 van Dam, 2006   1.23 ( 1.15, 1.31)
 Jee, 2006   1.10 ( 1.07, 1.13)
 Lawlor, 2006, Renfrew/Paisley Study   1.04 ( 1.01, 1.06)
 Lawlor, 2006, Collaborative Study   1.06 ( 1.00, 1.12)
 Price, 2006   0.83 ( 0.79, 0.88)




 .5  .75  1  1.5  2  3
 Study  Relative Risk (95% CI)
 Schooling, 2006   0.76 ( 0.71, 0.82)
 Baldinger, 2006   1.20 ( 1.08, 1.34)
 Ray, 2006   0.96 ( 0.71, 1.29)
 Freedman, 2006   1.18 ( 1.13, 1.24)
 Tice, 2006   0.87 ( 0.83, 0.91)
 Corrada, 2006   1.03 ( 0.99, 1.07)
 Gale, 2007   1.05 ( 0.87, 1.26)
 Smith, 2007   0.94 ( 0.83, 1.07)
 Janssen, 2007   0.96 ( 0.89, 1.03)
 Sai, 2007   1.08 ( 0.93, 1.26)
 Greenberg, 2007   1.49 ( 1.17, 1.90)
 Al Snih, 2007   0.94 ( 0.90, 0.98)
 Flegal, 2007   1.05 ( 1.01, 1.09)
 Mazza, 2007   0.80 ( 0.67, 0.96)
 Simpson, 2007   1.08 ( 1.00, 1.16)
 Locher, 2007   0.95 ( 0.79, 1.14)
 Fujino, 2007   1.02 ( 0.99, 1.06)
 Gelber, 2007   1.18 ( 1.10, 1.25)
 Dolan, 2007   0.94 ( 0.85, 1.03)
 Pischon, 2008   1.21 ( 1.18, 1.24)
 Hozawa, 2008   1.23 ( 1.00, 1.53)
 Luchsinger, 2008   1.14 ( 0.94, 1.38)
 Orsini, 2008   1.06 ( 1.00, 1.12)
 Kivimaki, 2008   1.27 ( 1.21, 1.33)
 Pednekar, 2008   0.94 ( 0.91, 0.98)
 Matsuo, 2008   1.12 ( 1.06, 1.18)
 Zhang, 2008   1.44 ( 1.20, 1.74)
 Tsai, 2008   1.23 ( 1.15, 1.31)
 Sauvaget, 2008   0.91 ( 0.85, 0.98)
 Ringback Weitoft, 2008   1.10 ( 1.04, 1.17)
 Moore, 2008   1.24 ( 1.18, 1.30)
 Kulminski, 2008   0.96 ( 0.91, 1.01)
 Korkeila, 2009   1.12 ( 1.02, 1.24)
 Reuser, 2009   1.15 ( 1.07, 1.22)
 Ferrie, 2009   1.06 ( 0.97, 1.16)
 Guallar-Castillon, 2009   0.91 ( 0.82, 1.01)
 Walter, 2009   0.98 ( 0.93, 1.03)
 Klenk, 2009   1.18 ( 1.15, 1.21)
 Wandell, 2009   1.24 ( 1.01, 1.53)
 Gulsvik, 2009   1.22 ( 1.08, 1.37)
 Stessman, 2009   0.83 ( 0.69, 1.01)
 Cesari, 2009   0.96 ( 0.76, 1.23)
 Neovius, 2009   1.35 ( 1.23, 1.48)
 Orpana, 2010   1.01 ( 0.92, 1.11)
 Iversen, 2010   1.00 ( 0.93, 1.09)
 Pierce, 2010   0.76 ( 0.62, 0.93)
 Arnlov, 2010   1.24 ( 1.12, 1.38)
 Odegaard, 2010   1.12 ( 1.08, 1.16)
 Vapattanawong, 2010   0.82 ( 0.75, 0.90)
 Bellocco, 2010   1.13 ( 1.05, 1.22)
 Lantz, 2010   0.89 ( 0.82, 0.97)
 Vessey, 2010   1.21 ( 1.10, 1.32)
 Berraho, 2010   1.02 ( 0.93, 1.11)
 Atlantis, 2010   1.00 ( 0.88, 1.15)
 Nagai, 2010   1.17 ( 1.06, 1.28)
 Byun, 2010   1.08 ( 1.03, 1.14)
 Carlsson, 2011   1.24 ( 1.21, 1.28)
 Klijs, 2011   1.03 ( 0.96, 1.10)
 Hwang, 2011   1.32 ( 1.21, 1.44)
 Lin, 2011   1.22 ( 1.10, 1.36)
 Boggs, 2011   1.15 ( 1.10, 1.19)
 Lisko, 2011   0.75 ( 0.56, 1.01)
 Wee, 2011   1.02 ( 0.99, 1.05)
 Puddu, 2011   1.13 ( 1.08, 1.18)
 Cohen-Mansfield, 2011   0.90 ( 0.83, 0.97)
Fig G (continued). BMI and all cause mortality, all participants, dose-response analysis, per 5 units  
 
* Because of the large number of studies the figure had to be divided into three different parts and because of this it was not possible to show the 
summary RR at the bottom like in the other figures. Summary RR=1.05 (95% CI: 1.04-1.07, I2=97.1%, pheterogeneity<0.0001). 
 
 Relative Risk
 .5  .75  1  1.5  2  3
 Study  Relative Risk (95% CI)
 Niedhammer, 2011   0.95 ( 0.77, 1.16)
 Mehta, 2011   1.10 ( 1.00, 1.22)
 Heir, 2011   1.25 ( 1.10, 1.41)
 Tsai, 2011   0.73 ( 0.64, 0.82)
 Tognon, 2011   0.88 ( 0.76, 1.03)
 Bessonova, 2011   1.10 ( 1.06, 1.13)
 Strand, 2012   0.96 ( 0.51, 1.80)
 Pan, 2012   1.02 ( 0.98, 1.07)
 Beleigoli, 2012   0.88 ( 0.78, 1.00)
 Zunzunegui, 2012   0.89 ( 0.80, 0.98)
 Park, 2012   1.18 ( 1.17, 1.20)
 Katzmarzyk, 2012   1.14 ( 1.07, 1.21)
 Fontaine, 2012, PRHHP   1.07 ( 1.01, 1.12)
 Fontaine, 2012, SAHS   1.00 ( 0.94, 1.07)
 Fontaine, 2012, SALSA   0.98 ( 0.90, 1.06)
 Jerant, 2012   1.05 ( 0.98, 1.12)
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Fig I. BMI and all cause mortality, never smokers, by sex  
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Fig J. BMI and all cause mortality, never smokers, by geographic location 
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Fig O. BMI and all cause mortality in never smokers, stratified by age (<65 years vs. ≥65 

































 Age 65+ years
 Mazza, 2007   0.85 ( 0.72, 1.01)
 Flegal, 2007   1.03 ( 0.96, 1.10)
 Dolan, 2007   1.07 ( 0.94, 1.22)
 Ma, 2013   1.04 ( 1.01, 1.07)
 Patel, 2014   1.08 ( 1.05, 1.10)
 Yi, 2015   1.03 ( 1.01, 1.05)
 Subtotal   1.04 ( 1.01, 1.07)
 Age less than 65 years
 Lindsted, 1997   1.36 ( 1.19, 1.57)
 Lindsted, 1998   1.34 ( 0.98, 1.82)
 Singh, 1999   1.41 ( 1.05, 1.91)
 Yuan, 1998   1.42 ( 1.05, 1.93)
 Visscher, 2000   1.17 ( 1.05, 1.31)
 Tsugane, 2002   1.32 ( 1.07, 1.62)
 Hu, 2004   1.36 ( 1.31, 1.41)
 Freedman, 2006   1.23 ( 1.14, 1.33)
 Lawlor, 2006, Renfrew-Paisley   1.25 ( 1.19, 1.31)
 Lawlor, 2006, Collaborative   1.31 ( 1.12, 1.55)
 Flegal, 2007   1.07 ( 0.91, 1.25)
 Ma, 2013   1.27 ( 1.22, 1.31)
 Patel, 2014   1.37 ( 1.35, 1.39)
 Yi, 2015   1.21 ( 1.18, 1.23)
 Subtotal   1.27 ( 1.22, 1.34)
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